
PUBLIC COMMENT VERSION 

First 5-Year Review 
of the Non-Populated Area Operable Urdt 

Bunker Hill Mining and Metallurgical Complex 
Shoshone County, Idaho 

Approved by: Date: 

Michael F. Gearheard, Director 
Environmental Cleanup Office 
USEPA Region 10 

June 2000 

USEPA SF 

^ 1339733 



Executive Summary 

Introduction 
This report summarizes the initial 5-year review of remedial actions implemented by the 
Envirorunental Protection Agency (EPA) Region 10 and ttie State of Idaho at the Non-
Populated Areas operable imit of the Btmker Hill Superftmd Site (Site) located in Shoshone 
Coimty, Northem Idaho. This 5-year review of remedial actions has been prepared to meet 
the federal statutory requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). 

At the time of this initial 5-year review, full implementation of the site remedy had not yet 
been completed. The purpose of this 5-year review is to docimient the remedial action work 
conducted to date, and based on information at this time, to assess whether the remedy at 
the Bvmker Hill Superfund site, once completed, will be protective of htmian health and the 
environment. Since the time from completion of the implemented remedial actions ranges 
from months to a couple of years, adequate time has not passed to fully judge the 
effectiveness of the specific remedial actions. Therefore, this initial 5-year review is not 
expected to provide final definitive judgements on the effectiveness of the remedies 
completed at the Site; but rather to be a starting point for ongoing monitoring and 
evaluation of the overcdl site remedy. 

EPA dociunents that define tiie selected remedy for the Non-Populated Areas of the Site 
include: 

• Record of Decision, Bunker HiU Mining and MetaUtugical Complex, Shoshone 
County, Idaho, September 1992. 

• Amendment to the Record of Decision for the Bimker Hill Mining and MetaUtirgical 
Complex (Non-Populated Areas) Superfund Site, September 3,1996. 

• Explanation of Significant Differences (ESDs) for Revised Remedial Actions at the 
Bimker Hill Superfund Site, Shoshone County, Idaho: two separate ESDs, January 
1996, AprU 1998. 

Brief Site History and Chronology 
Coirunercial mining for lead, zinc, sUver, and other metals began at the Site in 1883. Mineral 
processing and smelting began in the early 1900's and continued untU 1981. Over the 
foUowing decades, the SUver VaUey became one of the most important centers of metals 
mining and processing in the United States. Milling of ore resulted in by-products (tailings) 
that were routinely disposed in surface waters. In 1910, a plank and pUe dam was 
constructed along the South Fork of the Coeur d'Alene River (SFCDR) at the Pinehurst 
Narrows to retain the tailings. This retention dam deposited tailings throughout the 
floodplain of the SFCDR in an area referred to as SmelterviUe Flats. The dam faUed in 1933 
resulting is some portion of the tailings spreading downstream. A second tailings 
repository, the Central Impoundment Area (CIA) was initiaUy constructed in 1928. This 
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tailings impoundment was expanded several times throughout its life as necessary to 
receive more tailings and other weiste materials (evenhiaUy to approximately 200 acres in 
surface area). 

Environmental contamination of surface water, groundwater, soU and sediment occurred 
throughout the vaUey as a result of the mining, milling, and smelting processes. Vegetation 
of the surrounding hillsides was graduaUy denuded from logging, deposition of air-bome 
metals contamination, and acidification by sulfur compounds. Air-bome emissions affected 
areas near the Smelter and Zinc Plant as weU as the surrounding communities. Over time, 
blood lead levels of chUdren in the vaUey reached concentrations weU above those 
considered to be toxic. 

In 1983, the federal govemment listed the site on its National Priorities List. Shortly 
thereafter, EPA presented various orders to the companies held responsible for the 
contamination (the PotentiaUy Responsible Parties, PRPs) in an effort to begin remediation 
of the environmental problems existing on the Site. PRP-supported investigation and 
cleanup efforts ensued for about 10 years. Their efforts included conducting a Remedial 
Investigation and FeasibiUty Study, initial deanup of the smelter complex, terracing of the 
denuded hillsides, and some re-vegetation work. EPA issued a Record of Decision (ROD) in 
1992 describing the required remedy for the Non-Populated Areas of the Site (which had 
been delineated as an approximate 21 square mUe area). 

In 1992 and 1994, two PRPs went bankmpt resulting in EPA and the State of Idaho 
assuming responsibUity for the majority of the Non-Populated Areas cleanup. Five 
remaining PRPs signed Consent Decrees with EPA and committed to implementing those 
remedial actions in the Non-Populated Areas of the Site that they agreed to perform. A 
detaUed chronology of site actions and remediations is included in Section 2 of this report. 

Responsibilities for Remedy Implementation and Long-Term 
Operations and Maintenance 
In 1994, EPA and the State of Idaho entered into a cost-sharing agreement (as documented 
in the State Superfund Confract) specific to those areas of the Site that EPA and the State 
were performing remedial actions. These areas include: 

• Hillsides, 
• Gulches (Grouse, Govemment, Magnet, and Deadwood), 
• SmelterviUe Flats, north and south of Interstate 90, 
• Cenfral Impoundment Area, 
• Industrial Complex (Lead Smelter, Zinc Plant, Phosphoric Acid Plant), 
• Boulevard Area and Railroad Gulch, 
• Mine Operations Area, 
• Cenfral Treatment Plant, 
• Bunker Creek, and 
• MUo Creek and Reed Landing. 

For these same areas, based on the requirements of CERCLA, Ihe State of Idaho wiU be 
responsible for 100-percent of long-term operations and maintenance (O&M). 
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The five remaining PRPs (Union Pacific RaUroad (UPRR), Stauffer Chemical, Hecla, 
Sunshine Mining, and ASARCO) signed Consent Decrees with EPA and committed to 
implementing and conducting long-term O&M for those Non-Populated Areas' remedial 
actions that they agreed to perform. PRP-implemented remedial actions include: 

• Remediation of UPRR right-of-way through the Site-UPRR, 
• Closiue of A-4 Gypsum Pond - Stauffer Chemical, and 
• Page Pond remediation - Hecla, Sunshine, and ASARCO. 

For the portion of the site which EPA and the State are performing the cleanup actions, a 
two-phased implementation sfrategy was agreed upon as documented in the State 
Superfund Confract. Phase I work (reviewed in this initial 5-year review document) 
includes source removals aimed at removing and consoUdating extensive contamination 
from various site areas, demoUtion of structures, development and implementation of an 
Institutional Confrols Program (ICP), future land use development, and pubUc health 
response actions. Phase I work also includes support studies for long-term water quaUty 
improvement. Phase I was expected to last approximately 8 years (1995 through 2002). 

Phase n wiU be implemented foUowing completion of source confrol and removal activities 
and evaluation of the effectiveness of these activities in meeting water quaUty improvement 
objectives. This phase wUI consider any shortcomings encountered in implementing Phase I 
and wiU specificaUy address long-term water quaUty, ecological, and envfronmental 
management issues. 

ROD Requirements 
Hie selected reinedy documented in the 1992 Non-Populated Areas ROD addresses both 
human health and ecological aspects of the Non-Populated Areas of the Bunker HiU site 
through the foUowing generzd objectives: 

• Minimize dfrect human contact with contaminants. 

• Reduce erosion of the hillsides. 

• Minimize windblown dust from contaminated areas. 

• Reduce suspended sediment and contaminant loading in surface water runoff to the 
SFCDR. 

• Minimize migration of contaminants to groundwater. 

• ConsoUdate contaminated material removed during remedial actions in on-site 
repositories and close these areas with engineered covers to reduce infUfration. 

In addition to these general objectives, the remedy selected in the ROD is requfred to 
comply with federal and state standards that are appUcable or relevant and appropriate 
reqiurements (ARARs). As part of this initial 5-year review, the ARARs identified in the 
1992 Non-Populated Areas ROD were reviewed and any changes or newly promulgated 
standards were identified and summarized (Appendix B). Section 5.1 of this report 
summarizes five revisions to existing ARARs or to be considered (TBC) documents initiaUy 

06/14/00 ES-3 



BUNKER HLL RRST S YEAR NON-POP PUBUC COMMENT DRAFT 

identified in the ROD, and two newly identified regulations of TBCs. These revisions and 
newly identified regulations or TBCs do not affect the protectiveness of the remedy selected 
in the 1992 ROD. 

Remedy Description 
The selected remedy was designed to achieve the ROD objectives through a series of source 
removals, surface capping, reconstmction of surface water creeks, demoUtion of abandoned 
milling and processing fadUties, engineered dosures for waste consoUdated on-site, and re
vegetation efforts. 

A brief description of each remedial action that is part of the overaU site remedy is 
summarized in Table ES-1. More detaUed descriptions of the various remedial actions and 
the specific ROD requfrements ttiat apply to each action are presented in Section 4 of this 
report. 

Table ES-1 

Summary of Remedial Action Descriptions 

Remedial Action General Description of Remedial Action 
•»-_^A-v;t;ra'-'J$B : .«* '^ '«, 

Hillsides Reduce erosion, increase infiltration, and minimize direct 
contact by contouring, terracing, and re-vegetating 
liillsides areas that are essentially denuded. Provide 
surface armor or soil cover on mine waste rock dumps and 
remove solid waste landfills to on-site consolidation areas. 

Gulches (Grouse, 
Government, Magnet, and 
Deadwood) 

Reduce erosion, minimize direct contact, and minimize 
migration of contaminants to surface and groundwater by 
constructing erosion control structures and sediment 
basins, removing contaminated soils above cleanup levels, 
relocating the A-1 Gypsum Pond from Magnet Gulch to the 
CIA, reconstructing Government and Magnet Creeks, and 
installing surface barriers consistent with future land use. 

Smelterville Flats (north and 
south of Interstate 90) 

Minimize direct contact, surface water erosion, and 
migration of contaminants to surface and groundwater by 
conducting extensive tailings removals throughout the 
floodplain, depositing removed tailings on the CIA, 
reconstructing portions of the SFCDR, providing soil 
barriers and re-vegetation as necessary. Construct storm 
drain/swale conveyance system for surface water 
generated south of 1-90 highway. 
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Table ES-1 

Summary of Remedial Action Descriptions 

Central Impoundment Area 

Industrial Complex (Lead 
Smelter, Zinc Plant, 
Phosphoric Acid Plant) 

Mine Operations and 
Boulevard Area, Railroad 
Gulch 

Central Treatment Plant 

Bunker Creek 

Minimize dust dispersion, direct contact, and infiltration 
through underlying contaminated materials by closing the 
impoundment with an engineered cover of permeability 1 x 
10-7 cm/sec or less. Minimize seepage to the SFCDR by 
intercepting the CIA seeps located on the north side of the 
CIA. 

Minimize dust dispersion, direct contact, and potential for 
migration to surface and groundwater; remove safety 
hazards of abandoned facilities by recycling or 
consolidating principal threat materials in a fully lined and 
covered monocell, removing PCB transformers and PCB-
contaminated soils, rerhoving asbestos material, 
demolishing structures and consolidating debris in Smelter 
Closure area, consolidating contaminated soil and slag 
from site removals in Smelter Closure area, demolishing 4 
stacks in Smelter and Zinc Plant, and constructing an 
engineered cover over the closure area with a permeability 
of 1x10-7 cm/sec or less. 

Minimize direct contact, infiltration through contaminated 
matei'ial, and erosion by demolishing structures, removing 
contaminated soils to cleanup levels and disposing in the 
Smelter Closure area, removing principal threat materials 
and recycling or disposing in the Smelter Closure, capping 
and re-vegetating disturbed areas, and reconstructing 
Railroad Gulch Creek to increase surface water flow 
capacity. 

Treat acid mine drainage and contaminated site surface 
waters to current NPDES discharge standards and 
dispose of resulting sludge on top of the CIA. These 
actions are considered interim measures. EPA and the 
State are presently evaluating acid mine drainage issues 
and long-term treatment issues for the Site. A separate 
ROD documenting the evaluations and remedy selection 
process is anticipated to be issued in 2001. 

Minimize infiltration through contaminated soil, 
contaminated sediment releases to surface water, and 
direct contact by channelizing and reconstructing Bunker 
Creek,̂ removing contaminated surface soil to cleanup 
levels, and capping and re-vegetating disturbed areas. 
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Table ES-1 

Summary of Remedial Action Descriptions 

Milo Creek and Reed Landing Minimize sediment transport into Milo Creek from adjacent 
tailings and waste rock dumps and surface water 
infiltration into the underlying Bunker Hill mine workings by 
lining the creek (pipe the flow) and removing contaminated 
sources adjacent to the Creek as practicable. 

mpm^m^mm 
Page Pond Minimize fugitive dust, direct contact and contaminant 

releases to surface and groundwater by removing tailings 
from the West Page Swamp, regrading, capping, and re
vegetating the Page Pond impoundment and dikes, 
diverting/modifying surface water channels into the swamp 
areas, providing hydraulic controls to enhance wetlands, 
and inundating remaining tailings. 

Union Pacific Railroad Rights-
of-Way 

Minimize fugitive dust and direct contact by "hot spot" 
removals, soil/rock barriers, and re-vegetation. 

A-4 Gypsum Pond Closure Minimize dust dispersion and seepage from the 
impoundment by placing a soil barrier, regrading, and re
vegetating the surface of the Pond and providing a stable 
channel for Magnet Creek flow across the A-4 Pond to 
Bunker Creek. 

Monitoring Programs 
The ROD requfres periodic monitoring of soU, water and afr at the Bunker HiU Superfund 
site to provide information about the changing nature and extent of contamination of 
various media. ROD-stated objectives of monitoring are: 

• To evaluate compUance with ARARs in surface water and groundwater, 

• To assess the status of envfronmerital receptors (i.e., biological monitoring), 

• To evaluate the performance of specific remedial actions and thefr respective O&M 
programs, 

• To evaluate success in meeting pubUc health protection goals (i.e., continuation of blood 
lead screening program), 

• To evaluate the adequacy of confrol measures instituted during the implementation of 
remedial actions, and 

• To evaluate the success of remedial actions in protecting human health and the 
envfronment and determine the adequacy of remedial actions selected in the ROD. 
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Monitoring is also used in conjunction with design to mieet tiie objectives of the ROD. 
Surface water, groundwater, and afr monitoring at the Bunker HiU Superfund Site is being 
performed in three different programs: 

• The Site-Wide Surface Water, Groundwater and Afr Monitoring Program 
• The Hillsides Monitoring Program 
• The Smelter Observational Approach Monitoring Program 

These programs are described in Section 4 of this report. 

The three monitoring programs wUl continue to be conducted, with annual reports 
prepared to document frends observed. The site-wide monitoring program was initiaUy 
developed during the remedial investigation phase of the project (late 1980's) and was 
initiaUy planned to evaluate the general nature and extent of contamination throughout the 
site. This site-wide monitoring program has been modified over the years for the purposes 
of fracldng site-wide frends as weU as gathering needed remedial design data. Now that the 
remedial designs and remedial actions are nearly complete, the site-wide monitoring 
program (primarily surface and groimdwater) wiU be re-evaluated and modified as 
necessary to ensure that appropriate data are gathered to address remedial actions that have 
been designed and implemented across the Site. 

Biological monitoring of wUdlife is currently being planned under an inter-agency 
agreement between EPA and the U.S. Fish and WUdlife Service. This monitoring is expected 
to begin in 2000. A description of the biological monitoring program and any results 
obtained from this program wiU be addressed in a future 5-year review report. 

Assessment of Remedial Actions 
Table ES^2 provides a summary of tiiis initial 5-year assessment for the Non-Populated 
Areas of the Site. Included in the table are dates during which particular activities or 
remedial actions were conducted, work tiiat is remaining to complete the remedial action, a 
general assessment of the performance or protectiveness of the remedy, and any deficiencies 
noted during this 5-year review. This same table is repeated in the text of this 5-year report 
in Section 5 as Table 5-1. 
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Activity or Remedial 
Action (RA) 

Activity 

ICP Program within 
Non-Populated Areas 

Health and Safety 
During Remediations 

Operations and 
Maintenance of 
Remedies 

Site-Wide Monitoring 

Dates of 
Activity or RA 

1994 -present 

1994- present 

1994-present 

1999-2000 

1987-1993 

1996-present 

tabie ES-2 
Summary of initial 5-Year Assessment 

Work Remaining 

As part of individual 
RAs, placement of ICP 
barriers and fences at 
various Site locations 

Ongoing 

Day-to-day O&M 
currently provided by 
subcontractors to 
USACE. 

IDEQ in process of 
preparing Site-Wide 
O&M Plans 

Ongoing monthly and 
quarterly programs, 
yearly trend analysis 
reports 

Assessment 

As has been conducted to date, 
EPA, IDEQ, and USACE will 
continue to provide oversight of ICP-
related work in the Non-Populated 
Area of the Site 

Successful implementation of safety 
programs as evidenced by no lost 
time or injuries reported for prime 
contractor 

O&M being performed adequately. 

Not applicable (NA) 

Insufficient data exists at this time to 
establish trends between data and 
effectiveness of remedies. 

• 

:.: 

Deficiency of tlie Activity or 
Remedial Action 

HS^Si^s^^L^^^^B 
None noted. 

None noted. 

None noted. 

NA 

None noted. 
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Table ES-2 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Dates of 
Activity or RA Worl( Remaining Assessment 

Deficiency of the Activity or 
Remedial Action 

Hillsides Monitoring 
Program 

1999-present Ongoing monitoring, 
annual reports and 
workshops to discuss 
data modifications to RA 
approach, if necessary 

Adaptive management approach 
working adequately. 

None noted. 

Smelter Closure 
Observational 
Approach 

1997 - present Ongoing monthly 
sampling, yearly trend 
analysis reports 

As expected, insufficient amount of 
post-remediation data to conclusively 
determine trends at this time. 

None noted. 

^ ^ ^ ^ ^ M ^ ^ ^ ^ Remedial Action' 
^ ^M^ ft" If 1 ^ * r t.—T 

Hillsides RA 1990-1994 
(PRPs) 

1996-present 
(Fund-lead) 

NA 

Re-vegetation programs 
planned through 2001, 
adaptive management 
aftenvards. 

Upper Industrial Landfill 
yet to be removed. 

Terracing was effective. Planting 
was marginally effective. 

Adaptive management approach 
working adequately. Raveling 
hillslopes above Smelten/ille and 
Wardner residential areas may need 
additional monitoring and/or cleanout 
to reduce potential for 
recontamination. 

None noted. 

None noted. 
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Table ES-2 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Gulches RA 

Smelten/ille Flats RA 

Dates of 
Activity or RA 

Grouse: 1997 

Gov't: 1996-
1998 

Magnet: 1995-
1998 

Deadwood: 
1995-1998 

1996-1998 

1999-present 

Work Remaining 

None noted. 

Lower Gov't Creek re
alignment. Riparian 
planting. 

Magnet Creek channel 
through A-4 gypsum 
pond. 

Riparian planting. 

Plantings in Flats area. 

Re-capping of Truck 
Stop area. 

South of 1-90 storm drain 
and ICP capping. 

Special Area 
Management Plan as 
prepared by State of 
Idaho 

East of Theater Bridge 
tailings removals and 
capping 

Assessment 

All Gulches: 

Access control throughout gulches 
and hillsides should be evaluated to 
determine appropriate level of 
concern (i.e., trail bikers have been 
reported to use Grouse Gulch for 
recreation). 

Remedies are performing as 
expected. Creek channels are 
expected to become more stable 
with time. 

Remedy is performing adequately. 
Channel of SFCDR is expected to 
become more stable with time. 

Deficiency of the Activity or 
Remedial Action 

Determine need for access 
restriction and if current access is 
deficient implement greater 
controls. 

None identified. 

Truck portion of RV Park needs to 
be re-capped to prevent direct 
contact and dispersion of dusf. 
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Table ES-2 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Central Impoundment 
RA 

Page Pond RA 

Industrial Complex RA 

Mine Operations Area 
RA 

Boulevard RA 

Dates of 
Activity or RA 

1995-present 

1997-present 

1995-1998 

Construction 
season 2000 

1994 

1997 

Work Remaining 

Final closure to be 
completed in 2000. 

Ongoing monitoring of 
CIA seeps. 

Majority of RA yet to be 
completed: Tailings 
removal, placement of 
clean fill, modifications 
to South and North 
Channels, construction 
of outlet and discharge 
structures to SFCDR, 
construction of internal 
berms in West Swamp. 

Borrow Area/ICP Landfill 
construction. 

Ongoing monthly 
monitoring of 
groundwater wells as 
part of obsen/ational 
approach. 

None noted. 

None noted. 

Assessment 

No assessment at this time; remedy 
is only partially complete 

No assessment at this time; remedy 
is only partially complete 

Remedy is performing adequately. 

Remedy is performing adequately. 

Remedy is performing adequately. 

Deficiency of the Activity or 
Remedial Action 

None at this time. 

PRP program for baseline and 
routine groundwater and surface 
water monitoring was reviewed by 
EPA and found to be deficient. 
PRPs are required to revise 
program and re-submit for EPA 
and State review. 

None noted. 

None noted. 

None noted. 
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Table ES-2 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Railroad Gulch RA 

Central Treatment Plant 
RA 

Bunker Creek 

UP Railroad RA 

Milo Creek and Reed 
Landing RA 

Dates of 
Activity or RA 

1997 

1994-present 

1996-1997 

1995-1999 

1995-2000 

Work Remaining 

None noted. 

Ongoing O&M 

ICP capping on west 
end of Bunker Creek 
project area. 

Emergency overflow 
channel to Gov't Creek. 

A portion of the UPRR 
right-of-way used as a 
haul road remains to be 
remediated by EPA. 

None noted. 

Assessment 

Remedy is performing adequately. 

Remedy is performing adequately. 

Remedy is performing adequately. 

Protectiveness from direct contact is 
not yet achieved until all areas 
receive ICP cap. 

Remedy is performing adequately; 
verification sampling indicated that 
none of the sampled areas exceeded 
1,000-mg/kg lead. 1999 Sampling 
Report did indicate that 7 areas 
sampled did not have the required 
thickness of ICP barrier. 

Remedy appears to be perfonning 
adequately, however, much of the 
remedy has been constructed in last 
2 years and will require more time to 
determine effectiveness and 
protectiveness. 

Deficiency of the Activity or 
Remedial Action 

None noted. 

None noted. 

None noted. 

Increasing barrier thickness in 
some locations is warranted as 
indicated by 1999 sampling. 

None noted. 
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Recommendations and Required Actions 
As part of this 5-year review, recommendations and required actions v̂ êre identified to 
improve remedy performance or protectiveness in alignment with the Remedial Action 
Objectives and performance standards of the Site. Section 5, Table 5-2 of this 5-year review 
summarizes the specific recommendations and required actions that have been identified 
for the various monitoring activities and remedial actions. Also identified in Table 5-2 are 
parties responsible for implementation and oversight, proposed completion milestone dates, 
and the potential to affect protectiveness of the remedy. 

Recommendations and required actions resulting from this initial 5-year review include: 

Evaluate the need for additional efforts to encoxurage vegetative growth at tiie Page Mine 
Waste Rock Dump. 

Evaluate the need for an Explanation of Significant Differences or ROD Amendment to 
address groimdwater control and collection systems and creek lining in Govemment 
Gulch. 

Evaluate the site-wide monitoring program to confirm that appropriate data is being 
gathered to assess remedy performance across the Site. 

Evaluate the need for an Explanation of Significant Differences or ROD Amendment to 
address the adaptive management approach adopted for the hillsides remedial action. 

Inspect catchment walls at the base of Smelterville and Wardner hillsides to determine if 
additional action is necessary to prevent recontamination. 

Assess the need for additional access controls to hillsides and gulches. 

Develop and implement operations and maintenance procedures for aU remedial 
actions, including measures to address recontamination potential. 

Conduct yearly surveys of gulch remedial actions to evaluate channel and surface 
barrier stability, success of vegetation, and surface water and groundwater quality. 

Develop and implement a biological monitoring program for the Site. 

Clean out sediment from the bottom of the Lined Pond. 

Evaluate the Union Pacific Railroad right-of-way to determine if aU segments meet 
thickness requirements. 

Evaluate the need to cover mine waste and tailings disposed in the Milo Creek Guy 
Caves area with clean material. 

Evaluate the need for an Explanation of Significant Differences or ROD Amendment to 
address increased tailings removal on the Flats and the decision to defer construction of 
the groundwater and surface water wetland treatment systems. 
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• Evaluate the need for an Explanation of Significant Differences or ROD Amendment to 
address the deferment of construction of a seep coUection system at the Central 
Impoundment Area. 

Statement of Protectiveness 
Overall, the remedy being implemented in the Non-Poptdated Area operable unit of the 
Bimker Hill Superfund Site is expected to be protective of human health and the 
environment upon completion, provided that the recommendations identified above are 
implemented. Although the remedy hasn't been fully implemented, immediate threats to 
htunan health and the environment have been addressed by source removal efforts, capping 
activities, erosion control measiures, ongoing treatment of mine water, and institutional 
controls. The site requires ongoing reviews. 

Next 5-Year Review 
Statutory requirements of CERCLA require ongoing 5-year reviews for Superfund sites once 
remediations have been initiated. The next review wiU be conducted within 5 years of the 
completion date of this 5-year review report. The completion date is the date of the 
signattue shown on the cover of this report. This subsequent review wiU cover all remedial 
work, monitoring, and O&M activities conducted at the Site. This subsequent 5-year report 
is expected to simunarize more detailed information on protectiveness of the remedy since 
five additional years of monitoring data and annual remedy inspection reports will then be 
available to judge remedy performance. 
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1.0 Introduction 

The Environmental Protection Agency (EPA) Region 10 has conducted the first 5-year 
review of the remedial actions implemented at the Bunker HiU Superfund site (Site) located 
in Shoshone County, Northem Idaho. The Site is divided into two operable units, the 
Populated Areas and the Non-Populated Areas. This 5-year review addresses the Non-
Populated Area review cind wcis conducted from January through June 2000. The Populated 
Area is addressed in a separate 5-year review dcxnmient. 

1.1 statutory Requirements 
The Record of Decision (ROD) for the Non-Populated Areas of the Bunker HiU Superfund 
site was signed in 1992 (EPA, September 1992). The selected remedy addressed both hiunan 
health and ecological impacts to the Non-Populated Areas. Remedial designs and 
implementation of the selected site remedy was begun in 1994. 

This 5-year review of remecUal actions in the Non-Populated Areas of the Bunker HUl site 
was conducted to meet federal statutory requirements. Hazardous substances in the Non-
Populated Area of the Bunker HiU Superfund site are being addressed in accordance with 
the requirements of the federal Comprehensive Environmental Response, Compensation, 
and LiabiUty Act (CERCLA) Section 121(c), as amended, and the National Contingency Plan 
(NCP) Part 300.430(f)(4)(u) of the Code of Federal Regulations (CFR). 

The methods, findings, and conclusions of the review are dcx:umented in this initial 5-year 
review report. In addition, this report summarizes defidencies found during the review and 
provides recommendations to address them. 

This is the first 5-year review for the Non-Populated Area of the Bunker HUl Superfund site. 
Remedial actions at the Site were initiated in the FaU of 1994. Since some of the remecUal 
actions performed or planned in the Non-Populated Area at the Bunker HQl site have 
resulted or wiU result in hazardous substances remaining at the Site that wUl restrict future 
uses, a 5-year review of the Bunker HiU site must be completed to meet statutory 
requirements. 

1.2 Purpose of 5-Year Review 

1.2.1 General 
The purpose of 5-year reviews on Superhmd sites is to eveiluate whether the selected 
remedial actions are protective of human health and the environment. For remedial actions 
that have not been completed, the 5-year review wiU determine if immediate threats have 
been addressed and if remedies wUl be protective when remedial actions are complete. The 
main purpose of the 5-year review is not to reconsider decisions made during selection of 
remedies, but to evaluate the implementation and performance of remedies. However, in 
some situations, tiie 5-year review contains recommendations that remedies be re-evaluated 
or that additional response actions be considered. Examples of situations that might result 
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in re-evaluation of remedies or consideration of additional response acticjns include finding 
that a remedy wiU not adequately reduce levels of a contaminant of concem or finding that 
a new contaminant, sotirce, or pathway of exposure has been identified or has not been 
sufficdentiy addressed. Where necessary, the 5-year review report wUl indude 
recommendations to improve the protectiveness of the remedy and address deficiendes 
identified during the review. 

1.2.2 Specific to Bunker Hill 
As noted in Section 1.1, implementation of select remecUal actions at the Non-Populated 
Areas Bunker HUl site was begun in 1994. When remecUal actions were initiated, it was 
projected that fuU implementation and completion of aU required remedial actions would 
take place over a period of 10 or more years. Currentiy after 5 years, whUe many remedial 
actions have been comjpleted, several additional remedial actions are either in the design 
phase, or are being implemented eind are partiaUy complete. In adcUtion, many of the 
remedial actions have only recentiy been completed. As such, their time from completion 
may range from months to a couple of years, and adequate time may not have passed to 
judge the effectiveness of the specific remedial action. 

Based on the staged implementation and completion of the site remecUal actions, this initial 
5-year review is not expected to provide final definitive judgements on the effectiveness of 
the remedies completed at the Site; but rather to be a starting point for ongoing monitoring 
and evaluation of the overaU site remedy. A chronology of the Site that includes the staged 
implementation of remedial actions is shown in Section 2..A schedule for future 5-year 
reviews is summarized in Section 7. 

1.2.3 5-Year Review Process 
This 5-year review consisted of a review of relevant documents and interviews with various 
individuals famUiar with specific remedial activities. The report was reviewed by 
representatives of the EPA, the U.S. Army Corps of Engineers, the State of Idaho Division of 
Environmental CJuaUty (DEQ), the Panhandle Health District, contiactors for EPA and DEQ, 
and various representatives of the federal and state natural resource trustees induding the 
U.S. Department of Interior, U.S. Department of Agriculture, the Coeur d'Alene Tribe, and 
Idaho Fish and Game. The federal and state natural resource trustees have participated in 
the remedial investigation, feasibUity study, remedy selection, and remedial action 
processes for tiie Bunker HiU Superfund site. General notification was made of the 
upcoming review in fact sheets and at Bunker HiU Superfund Site Task Force meetings. The 
Cities of Wardner, SmelterviUe, Pinehurst and KeUogg were advised of the upcoming 
review, as weU as the Shoshone County Commissioners. In addition, a draft annotated 
outUne of the 5-year review report was submitted for comment to the Bunker HUl 
Superfund Task Force, federal and state natural resource trustees, and tiie Peoples Action 
CoaUtion. A fact sheet annovmcing the draft findings of the 5-year review process and the 
avaUabUity of the draft document for pubUc review and comment was issued, and a pubUc 
meeting was held to discuss the draft fincUngs of the 5-year review report. The pubUc 
comment period was held for 45 days. 
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1.3 Relevant Guidance Documents 
EPA has issued a draft guidance document titied Draft Comprehensive 5-Year Remew Guidance 
(EPA, October 1999) that was used for the preparation of this 5-year review. A process for 
the review was developed in accordeince vdth EPA guidance and site-specific conditions at 
the Bunker HiU site. The foUowing steps were conducted to provide the summaries, 
evaluations, and recommendations for this report: 

1. Description of the work area or remedial action with a brief presentation of background 
information, 

2. Review of remedies selected in the ROD as amended or modified and identification of 
performance standards and cleanup goals, 

3. Description of work that has been performed and remains to be completed, 

4. Discussion of Operation and Maintenance (O&M) considerations, 

5. Assessment of remedy performance and conformance with ROD requirements, 
discussion of newly identified information, and discussion of identified deficiendes and 
recommended unprovements, and 

6. Description of documents reviewed and interviews completed for tiie review. 

The conclusions of the review are summarized in this report with recommendations for 
future actions to be taken at the Site, a statement of the level of protectiveness of ongoing 
remedies, and a schedule for the next 5-year review. 

Since the ROD Was issued in 1992, various changes have CKCurred in the general approach 
of implementing the selected remedy. A general shift towards increased source removals 
across the Site (versus approaches that reUed on a greater degree of long-term operations 
and maintenance) was adopted by EPA and the State of Idaho, as documented in the 
Comprehensive Cleanup Plan which is appended to the State Superfund Conttact (State of 
Idaho, 1995). Per CERCLA, remedy changes are required to be formaUy documented either 
in an amendment to the ROD or in a document referred to as an Explanation of Significant 
Differences (ESD). For the Bunker HUl Site, there has been one ROD amendment and two 
ESDs prepared since the ROD was issued in 1992. The rationale for the remedy changes is 
noted in this 5-year review dcxrument. Other potential changes to the remedy that may 
require future ESDs or ROD amendments are identified and discussed later in this 
document. 

Current EPA documents that define the selected remedy for the Non-Populated Areas of the 
Site include: 

• Record of Decision, Bunker HiU Mining and MetaUurgical Complex, Shoshone 
County, Idaho, September 1992. 

• Amendment to the Record of Decision for the Bunker HiU Mining and MetaUurgical 
Complex (Non-Populated Areas) Superfund Site, September 3,1996. 
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• Explanation of Significant Differences for Revised Remedial Actions at tiie Bunker 
Hill Superfund Site, Shoshone County, Idaho: two separate ESDs, January 1996, 
April 1998. 

1.4 Rationale for Separate 5-Year Reviews 
When work first began in the early 1980's on investigation of the Bunker HiU area, elevated 
levels of lead were found in the blood of chQdren resicUng in the Populated Areas of the 
Site. Because of the elevated blood lead levels, remecUation of the Populated Areas of the 
Site was given a higher priority over remediation of the Non-Populated Areas. A separate 
remedial investigation and feasibiUty study (RI/FS), and a residential soU ROD (EPA, 
August 1991) were completed to aUow accelerated cleanup of the Populated Areas. 

Separate. 5-year reviews corresponding with the two separate RODs have been conducted 
for the populated and Non-Populated Areas (operable units) of the Bunker HiU site. These 
operable units have been managed as separate efforts throughout tiie study and cleanup 
process. The decision by EPA to prepare separate 5-year reviews conforms with previous 
decisions to conduct separate RI/FSs and prepare separate RODs for the populated and 
Non-Populated Areas of the Bunker HiU site and reflects the different types of deanup 
activities carried out in these areas. 
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2.0 Site Chronology 

Commercial mining for lead, zinc, sUver, and other metals first began in the Coeur d'Alene 
inining district in 1883. CDver the foUowing decades, the SUver VaUey progressed to become 
one of the most important centers of metals mining and processing in the U.S. Chie 
ramification of this distinction, however, was the environmental contamination that resulted 
from these activities. At one point, industrial output associated witii the Bimker HiU Mine 
alone peaked at over 2,500 tons of processed ore per day. In the meantime, groundwater 
became heavUy contaminated with metaUic compounds with potentiaUy detrimental human 
health effects: lead, cadmium, mercury, arsenic, and others. Milling by-products, rich in 
metals, were deposited on the floodplains of both major and minor drainages of the vaUey. 
The vegetation of surrounding hillsides was graduaUy denuded from logging, fires, 
deposition of air-bome metals, and acicUfication by sulfur compounds. Over time, blood 
lead levels of chUdren in the vaUey reached concentiations weU above those considered to 
be toxic leading to substantial health concems. 

Smelting activities in the complex ceased in 1981. Two years later, in 1983, the federal 
govemment became formaUy involved v»dth the deanup of the Site when it listed the area 
on its National Priority List (NPL). Shortly thereafter, EPA presented various orders to the 
companies held responsible for the contamination (the PotentiaUy Responsible Parties, 
PRPs) in an effort to begin remediation of the environmental problems existing on the Site. 
PRP-supported cleanup efforts ensued for about 10 years. Their efforts included funding of 
numerous studies, initial cleanup of the smelter complex, terradng of the denuded fiiUsides, 
and some re-vegetation work. However between 1992 and 1994, two PRPs went bankrupt. 
As a result, EPA and the State of Idaho performed cleanup of those areas of the site that the 
remaining PRPs would not agreed to perform. Consent Decrees for the deanup work that 
the remaining PRPs agreed to perform were signed and that work has also been 
implemented. 

A detaUed listing of the chronology of the Site is shown in Figure 1. 
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3.0 Background 

3.1 Site Location, Description, and Characteristics 
The Bunker HiU Mining and MetaUurgical Complex Superfund Site (Figure 2) is located in 
Shoshone County, in northem Idaho. The Site Ues in the SUver VaUey of the South Fork of 
the Coeur d'Alene River (SFCDR). Figure 2 shows a site map identifying the key features of 
the Bunker HiU site. The SUver VaUey is a steep mountain vaUey tiiat ttends from east to 
west. It has an average elevation of approximately 2,250 feet above mezin sea level (MSL) at 
the base of the vaUey and extends to approximately 4,500 feet MSL in the upper MUo Gulch 
area. Interstate 90 bisects the Site east to west and paraUels the SFCDR. 

The Site is approximately 21 square mUes in size, and has been impacted by over 100 years 
of mining and 65 years of smelting activities. This has resulted in widespread contamination 
of the Site with metals from a variety of sources. Contamination of soils, surface and ground 
water, and air has CKCurred to varying degrees. 

Further description of the physical and cultural setting of the Site can be found in the RODs 
for the Non-Populated and Populated Areas of the Site (EPA, September 1992; EPA, August 
1991). 

3.2 Site History 
The Bunker HiU site has a history of mining and metaUurgy that spans approximately 100 
years. Mining first began in the area during the mid^l880s.-WhUe various ore concentiation 
methods were employed at the Site prior to this time, actual smelting of ore did not begin 
tmtU 1917 when the Lead Smelter began operations. Zinc smelting began in 1928. Milling of 
ore resulted in by-products (taiUngs) tiiat were routinely disposed in surface waters. This 
type of disposal in surface waters CKCurred in both the Bimker HiU site and upstieam 
milling sites as weU. In 1910, a plank and pUe dam was constructed along; the SFCDR at the 
Pinehurst Narrows (Figure 2) to retain the taiUngs. This dam resulted in tailings being 
deposited in the current floodplain of tiie SFCDR or SmelterviUe Flats area. The dam faUed 
in 1933 resulting in some portion of the tailings being spread dov/nstieam of Pinehurst 
Narrows. Other tailings impoundments at the Bimker HUl site induded Page Pond, buUt in 
1926, and the Centtal Impoundment Area (CIA), constructed in 1928 (Figure 2). 

From the time of initiation of smelting through the 1960s, the Bunker HiU site was 
dominated by industrial activity. Mining and the production of lead, zinc, sUver, sulfuric 
and phosphoric acids, and fertilizer were the primary activities occurring in the area. 
Ultimately, milling capacity at the Site reached 2,500 tons per day. The 1970s began an era of 
increased environmental concem about the Site. A1973 fire in the baghouse of the Lead 
Smelter stack led to increased emissions of lead particiUates into the environment. This, in 
tum, led to studies showing significantiy increased blood lead levels in chUdren Uving in the 
immediate area. Subsequent actions taken during the latter 1970s resulted in at least partial 
reduction in blood lead levels. Also, in 1977, taU stacks were constructed on the Site to help 
disperse sulfur dioxide from the Site. 
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The decade of the 1980s was one of official recognition by tiie federal govemment of the 
Bunker HiU Mining and MetaUurgy Complex as an environmentaUy conteuninated area. 
Iiutial stucUes focused on gathering data to understand the nature and extent of 
contamination along with some initial remedial work. The Site was placed on the National 
Priority List (NPL) in 1983. This year marked botii the beginning of EPA presence in the 
SUver VaUey and the initiation of CERCLA activities at the Site. Various stucUes examined 
both Populated and Non-Populated Areas of the Site and served to understand the range of 
contamination as weU as the assignment of liabUity associated with it. 

The 1990s ushered in a number of environmental decision dcKuments and the beginning of 
EPA-directed deanup work. Two RODs, one for the Populated Areas of the Site (Residential 
SoU ROD) and one for the Non-Populated Areas, were released in 1991 and 1992, 
respectively. In addition, three Administtative Orders on Consent (AOC) were issued by 
EPA from 1990 to 1992 to the Site's PRPs duecting work on the hUlsides, tiie Mine 
Operations Area (MOA), and elsewhere. 

With the 1992 bankruptcy of one of the Site's PRPs (the Bunker Limited Partnership) and tiie 
subsequent bankruptcy of the Site's major PRP (Gulf Resources) in 1994, EPA took contiol of 
the Site in 1995 and entered into a conttactual agreement with the State of Idaho (Idaho 
Division of Environmental QuaUty (IDEQ) to jointiy implement the majority of the ROD-
specified remedial actions for the Non-Populated Areas of the Site (IDEQ, May 1995). Five 
remaining PRPs (Union Pacific Railroad (UPRR), Stauffer Chemical, Heda, Sunshine 
Mining, and ASARCO) signed Consent Decrees with EPA and committed to implementing 
those Non-Populated Areas' remedial actions that they agreed to perform. PRP-
implemented remedial actions include: 

• Remediation of UPRR right-of-way tiirough tiie Site-UPRR, 
• Closure pf A-4 Gypsum Pond - Stauffer Chemical, and 
• Page Pond remeciiation - Hecla, Sunshine Mining, and ASARCO. 

EPA and the State of Idaho took on the responsibUity of implementing the remaining 
remedial actions at the foUowing site areas: 

Hillsides, 
Gulches (Grouse, Govemment, Magnet, and Deadwood), 
SmelterviUe Flats, north and south of Interstate 90, 
Centtal Impoimdment Area, 
Industrial Complex (Lead Smelter, Zinc Plant, Phosphoric Add Plant), 
Boulevard Area and Railroad Gulch, 
Mine Operations Area, 
Centtal Treatment Plant, 
Bunker Creek, and 
MUo Creek and Reed Landing. 

Design and implementation of both PRP- and government-implemented remedial actions 
began in 1994. This 5-year review summarizes both PRP and govemment-lead activities. 

A more detaUed history of the Bunker HiU site is found in the Non-Populated Areas ROD. 

06/14/00 3-2 



y-^z 
^''-Mf 

UPPER MILO 
WATERSHED 

1000 2000 3000 

CH2IVIHILL 
SCALE IN FEET 

Figure 2 
Site Map 

BUNKER HILL NON-POPULATED AREAS 
INITIAL 5-YR REVIEW 



BUNKER n a RRST 5 YEAR N0N4>0P REVIEW (2W WORKING DRAFT) 

3.3 Relationship of Site Activities with Coeur d'Alene Basin 
Investigation 
The Coeur d'Alene River Basin (Basin) encompasses 1500 square mUes of land in northem 
Idaho. The Basin, induding Lake Coeur d'Alene, is the home of the Coeur d'Alene IncUan 
Tribe (Tribe), and provides a variety of recreational uses. For over 100 years, the Basin has 
been the center of very intensive metals mining and smelting activities. In tiie center of the 
Coeur d'Alene River Basin sits the Bunker HiU Mining and MetaUurgical Complex. 

After the Bunker HiU site was placed on the NPL in 1983, EPA and the State fcxnised their 
studies and cleanup on an approximate 3-mUe by 7-mUe area centered on the Bunker HiU 
Mining and MetaUurgical Complex, the area of tiie most severe human health risk 
historicaUy. This 21-square mUe area included the surrounding communities of KeUogg, 
Wardner, SmelterviUe, and Pinehurst. The 1992 Bunker HiU Non-Populated Areas ROD 
specificaUy identifies remedial actions that are to be conducted within this designated 
21-square mUe area. Actions selected in the ROD do not address sources of contamination 
upgradient of the Bunker HUl Superfund Site, and whUe actions are expected to have 
benefits to downgradient SFCDR water quaUty conditions over time, active remecUation of 
the SFCDR is beyond the scope of actions specified in the ROD. 

In 1992, EPA, tiie State of Idciho and the Tribe entered into a Memorandum of Agreement to 
estabUsh the Coeur d'Alene Basin Restoration Project, an attempt to investigate a broad 
range of environmental issues induding agriculture, forestry, mining and urbanization. In 
1996, EPA joined the federal natural resource trustees and the Tribe in a lawsuit against 
various mining companies in the Basin seeking judgement of UabiUty for cost recovery and 
natural resource damages. The scope of the natural resource damage daim indudes injuries 
to natural resources within the 21 square mUe area as weU as the broader Basin. Over the 
past several years EPA has been looking more closely at Basin-wide contamination issues. 

In 1998, EPA initiated a RI/FS for tiie Coeur d'Alene Basin. The Bunker HUl Mining and 
MetaUurgical Complex is IcKated within the boundaries of the Coeur d'Alene Basin 
currently being investigated in the RI/FS. 

The remediations conducted within the Bunker HiU 21-square mUe site are being reviev/ed 
and considered by the Coeur d'Alene Basin investigation team v\dthin the context of the 
Basin's overaU spedfic remedial objectives and wiU be coordinated with the Basin-specific 
RI/FS documents. 

3.4 Source and Nature of Contamination 
Contamination by heavy metals at the Site occurs in soils, surface and ground water, and 
air. Sources of contamination included jig tailings, flotation tailings, inflow of contaminants 
from upstteam sources, air emissions from ore processing fadUties, particulate cUspersion 
from ore stockpUes, and residuals from the Industrial Complex. Additional sources indude 
gypsum generated from phosphoric add production and zinc fuming, and acidic, metals-
laden mine water emanating from the Bunker HiU Mine. 
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Jig and flotation tailings were generated as waste products during concentiation of mined 
ores. Jig tailings were generated by earUer mine concenttating techniques and were typicaUy 
dumped on the vaUey floor. During flcxxi events, these tailings were tiansported by the 
SFCDR, mixed with aUuvium, and deposited on the flood plain. Over time, the vaUey floor 
throughout the site became mantied with a mixture of jig tailings, flotation tailings, and 
aUuvium as floods occurred and as the SFCDR rwturaUy meandered across the vaUey floor. 

Flotation tailings, which were generated by an improvement to ore concentiation metiicxis 
that came into predominant use in 1930, were typicaUy discharged to tiie CIA. The flotation 
taiUngs were identified during the RI/FS as an important source of air-bome contamination 
as weU as a source of contamination to ground and surface waters. 

Air emissions cxrcurred from ore processing fadUties. Although both the Lead Smelter and 
Zinc Plant had recycling prcx:esses designed to minimize air-bome particulates, significant 
metals deposition stiU occurred together with deposition of sulfur dioxide emissions. These 
affected areas near the Smelter and Zinc Plant as weU as the surrounding hiUsides. 

Materials and residues from the Smelter Complex included ores, concentiates, sinter and 
calcine, copper dross flue dust, lead residues, slag, gypsum, and other materials and wastes. 
These materials were stored, tiansported, and cx:ceisionaUy spUled in various areas around 
the Site. Gj^sum was generated during production of phosphoric add, and slag was 
produced by fuming processes aimed at converting zinc to zinc oxide. For the most part, 
these materials were either concentiated in ponds or deposited in the CIA. Acid rnine 
drainage was actively pumped to the east ceU of the CIA untU early 1991. 

3.5 State Superfund Contract and Two Phase Site 
Implementation Strategy 
Per CERCLA requirements for Superfund remecUations led by the Federal govemment, and 
as noted above in Section 3.3, EPA and the State of Idaho entered into a cost-sharing 
agreement specific to the Non-Populated Areas Bunker HiU site as dcKumented in the State 
Superfund Conttact (SCC) (IDEQ and EPA, May 1995). h\ addition to defining the cost-
sharing agreements, tiie SSC had several documents appended to it that provided a 
framework for decision-making and conducting the site deanup. These appended 
dcKuments induded: 

• Support Agency Cooperative Agreement: Documents agreements between EPA and 
the State conceming credits to the State for "in-kind" services and identifies tiiose 
activities the State wiU perform to satisfy their finandal obUgations per CERCLA. 

• Comprehensive Cleanup Plan: Outlines the conceptual approach to implement the 
remedy at the Site. 

• Cost Memo: Summarizes the 1995 deanup cost estimate that was developed by EPA 
and the State based on the implementation approaches summarized in the 
Comprehensive Cleanup Plan. 

• Remedial Action Master Plan: Outlines the process by which an individual remedial 
action can be selected, refined, designed and constructed. 
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• Memorandum of Agreement: Defines the working relationship between the State of 
Idaho and EPA for the Bunker HiU Site deanup. 

The Comprehensive Cleanup Plan defines a two-phase implementation stiategy for 
remecUation of the Bunker HiU Superfund site. These two phases essentiaUy define initial 
actions foUowed by reevaluation to confirm that the initial actions meet performance goals. 
Phase I work indudes source removal actions aimed at removing and consoUdating 
extensive contamination from various site areas, demoUtion of structures, development and 
implementation of an Institutional Conttols Program (ICP), future land use development, 
and pubUc health response actions. Phase I work also includes support studies for long-term 
water quaUty improvement. Phase I was expected to last approximately 8 years (1995 
tiirough 2002). 

Phase II wiU be implemented foUowing completion of source conttol and removal activities 
and evtduation of the effectiveness of these activities in meeting water quaUty improvement 
objectives. This phase wiU consider any shortcomings encountered in implementing Phase I 
and wUl specificaUy address long-term water quaUty, ecological, and environmental 
management issues. 
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4.0 Review of Selected Remedies 

4.1 Site-Wide Considerations 
This section summarizes issues and considerations that apply to tiie entire Site as opposed 
to particular remedial actions. 

4.1.1 Bunker Hill Superfund Site 5-Year Review for Populated Areas 
As discussed earUer in this document, the RI/FS for the Bunker HiU Superfund site was 
completed as two separate units, the populated (residential) areas and the Non-Populated 
Areas (river flood plain, hUlsides and industrial complex). As noted previously, the ROD for 
residential soils in the populated area was completed in 1991, and the ROD for the 
remainder of the Site was filed in 1992. Since these operable units have been managed as 
separate efforts throughout the study and deanup process, separate 5-year reviews are 
being conducted for the Populated and Non-Populated Areas. The completion of the 5-year 
review for the populated area is foUowing a similar schedule as the 5-year review for the 
Non-Populated Areas. Most of the information in this section is based on the Draft 1999 Five-
Year Review Report (TerraGraphics, March 2000) for the Populated Areas of the Site. 

The approach for the 5-year review of the Populated Areas is different from that used for 
the Non-Populated Areas, as it focuses on the Site-Wide RemecUal Action Objectives (RAOs) 
for lead adsorption defined in the two RODs. These RAOs are intended to reduce the 
mddence of lead poiscming in the community to; 

• Less than 5 percent of chUdren with blood lead levels of 10 micrograms per deciUter 
(Hg/dL) or greater, and 

• Blood lead level of no individual chUd exceeding 15 Hg/dL (nominaUy 0.1 percent of 
population). 

As stated in the Draft 1999 Five-Year Review Report for the Populated Areas, the two RAOs 
identified above are to be achieved by a stiategy that includes: 

• Remediation of aU residential yards, commercial properties, and rights-of-way 
(ROWs) that have lead concentiations greater than 1,000 mUUgrams per kUogram 
(mg/kg); 

• Achieving a geometric mean yard soU lead concentiation of less than 350 mg/kg for 
each community in the Site; 

• ConttoUing fugitive dust and stabUizing and covering contaminated soils 
throughout the Site; and 

• Achieving geometric mean interior house dust lead levels for each community of 
500 mg/kg or less, with no individual house dust level exceeding 1,000 mg/kg. 

Remediation activities for the Populated Areas have focused on the residential yard soils, 
commerdal properties and ROW. Early efforts to remecUate interior of homes prior to yard 
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remediation were delayed, since homes that were remediated without prior yard 
remeciiation were re-contaminated within one year. 

The analyses induded in the 5-year review technical report wiU summarize and assess 
progress of the foUowing activities for the Populated Areas: 

ChUd blood lead levels. 
Barrier effectiveness. 
House dust lead levels. 
Institutional Contiols Program, 
Fugitive dust. 
Other potential sources of exposure or recontamination, 
ARARs, 
Disposal, and 
Infrastructure. 

Some of the above items are also addressed by the 5-year review for the Non-Populated 
Areas such as the barrier effectiveness, ICP, and ARARs. There have been efforts made to 
coordinate the work on both 5-year reviews. 

Coordination between the two 5-year reviews wiU focus on how activities asscKiated with 
either the Non-Populated or the Populated Areas may impact the effectiveness of the 
remedy or pubUc health. For example, possible erosion of tiie hiUsides above the towns of 
WarcUier and SmelterviUe (induded in the Non-Popiilated Areas) could cause 
contamination of residential properties induded in the Populated Areas. In this case, the 
effectiveness of a remedy for the non-populated area may impact the remedy of an area 
within the populated area. The analyses that have been performed for the 5-year review 
technical report may also be useful for the non-populated area review. The 5-year review for 
the populated area includes some initial analyses of the effectiveness and durabUity of 
barriers that have been instaUed at the Site over the last 12 years. As many of the RAs 
conducted for the Non-Populated Areas indude installation of barriers or caps, elements of 
this analysis may be used in evaluating the effectiveness of the remedy. 

4.1.2 Application of the Institutional Control Program 
Institutional contiols as cUscussed in the Non-Populated Areas ROD are intended to assure 
the protectiveness of the remecUal actions in Non-Populated Areas in which surface soU 
concentiations exceed residential soU cleanup goals for lead on properties that are likely to 
be developed in the future. For such areas, conttols include access conttol (i.e., fencing, 
signs) and capping. Actions conducted by EPA and the State of Idaho in the Non-Populated 
Areas of the Site are not required to obtain ICP permits (such as those required in the 
Populated Areas of the Site), however, the technical requirements specified by the ICP must 
be met. Areas within the Site that are likely to be developed in the future are located 
primarily in the gulches, south of 1-90 on SmelterviUe Flats, along McKiiUey Avenue, and 
within the hillsides. 

The ROD requires an ICP be developed and identifies four main components of the ICP: 

1. An environmental health code. 
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2. Performance standards for remedial actions (e.g. specifications for barriers), 

3. An educational program for residents and contiactors to familiarize themselves with 
ICP requirements, and 

4. A testing and monitoring program to evaluate the effectiveness of the ICP. 

The PanhancUe Health District (PHD) formaUy approved their involvement as tiie 
management entity for the ICP in 1992 and prcKeeded to draft an Environmental Health 
Code, known as the Contamination Management Regulations. These rules were adopted 
under IDAPA 41.01 in February 1995. 

The ICP includes management of a pubUc disposal site for soU and other contaminated 
material disposal, inspection of homeowner- and contiactor-performed projects, and 
education on tiie appUcable elements of the ICP, health and safety awareness information, 
conttactor Ucensing and ttaining, sampling assistance, and project ttacking of construction 
activities for particular properties to fadUtate land tiansfers. 

Performance standards for barriers were written into the Contaminant Management 
Regulations. Barrier types vary depending upon the site use activities. 

Educational program elements indude: 

• Contiactor Ucensing classes that are held twice each week; 

• Printing and distribution of educational flyers on the various aspects of the ICP; 

• Outteach, in the form of permit requirements, for projects exceeding 1 cubic yard of 
soU; 

• A fuU-time inspector who is avaUable for permit issuance, contiactor Ucensing, 
health and safety awareness, community education, and sample assistance to 
identify areas of concem. 

These actions include capping, enforcing existing conttols on access, and maintaining 
existing fencing. These activities are intended to predude migration of and human exposure 
to contaminants (Panhandle Health District, 1996). 

Portions of the Site wiU be ttansf erred to the State of Idaho once remedial actions are 
completed and performance standards have been achieved. ROD specified barriers (caps) 
are reqiured for most areas where surface soU concentiations exceed residential soU deanup 
goals for lead and which are likely to be developed. To fadUtate the tiansfer of land and 
O&M responsibUity, the ROD caps have been instaUed to meet the ICP performance 
standards. Once properties have been certified and tiansferred to the State, aU of the 
elements of the ICP wUl apply to any entity intending to develop or otherwise use those 
properties. 

A more thorough discussion of the ICP can be found in tiie Bunker HiU Populated Areas 
Operable Unit Fu:st Five Year Review Report. In addition, both UMG (MFG, 1999) and the 
State (TerraGraphics, 1999) conducted evaluations of the ICP, implemented by the 
Panhandle Health District under Icxral statute as described above. 
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4.1.3 Health and Safety Review 
Construction work funded by EPA and the State of Idaho at the Bunker HiU Superfund site 
was performed under the U.S. Army Corps of Engineers' (USACE) Safety and Health 
Reqiurements Manual EM 385-1-1 (September 1996). t i addition, each of tiie USACE's 
remediation ccmttactors working at the Site prepared their ov̂ rn project-specific health and 
safety (H&S) plan that met the requirements of the USACE's site-wide plan. H&S plans 
prepared by remeciiation contiactors were then approved by the USACE. Within any given 
area of the Site, both the USACE's H&S plan and the remediation contiactor's project-
specific H&S plan would be in effect for aU personnel in tiiat area. Contiactors were 
responsible for H&S for their OV T̂I project, induding subconttactors, although the USACE 
monitored and enforced operations for H&S compliance over the entire Site (Fink, 2000). 

Accordingly, the prime conttactor at the Site operated under their own USACE-approved 
project-specific H&S plan that was consistent with requirements of the Occupationcil Safety 
and Healtii Administtation's Hazardous Waste Site Regulations (CFR 1910.129 and 29 CFR 
1926.65). The H&S plan covered tiie foUowing information (MK, 1999): 

Hazard evaluation of the Site and work performed at the Site, 

Training requirements for any and aU personnel. 

Actions required for medical surveillance of workers. 

Required personal protective equipment. 

Health and safety monitoring, induding air, noise, heat sttess, confined space, 
perimeter, and mercury vapor monitoring; 

Personnel sampUng for lead exposure, asbestos, total and respirable dust, cadmium, 
and arsenic; 

Healtii and safety work precautions and prcKedures; 

Site conttol measures such as establishment of work zones: support, contamination 
reduction and exclusion zones, and related procedures; 

Personnel and equipment decontamination and hygiene procedures; 

Onsite first aid; 

Emergency response plan; and 

Record keeping requirements. 

Subconttactors operated imder a prime conttactor's H&S plan or, in the case of specialty 
work, prepared a site- and activity-specific H&S plan which was reviewed and approved by 
both the prime conttactor and the USACE. 

Success of the H&S procedures and safety emphasis at tiie Site can be judged by the fact that 
after five plus years, involving over 1,00(),000 person-hours on the project with a work force 
of over 200 persormel and 175 pieces of heavy equipment, no lost time acddents or injuries 
occurred. 
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4.1.4 Operation and Maintenance Plans 
In January 1999, the IDEQ and EPA began planning for the tiansfer of O&M responsibUities 
from the federal government to tiie State of Idaho for those portions of the Bunker HiU site 
that were deaned up under the government-implemented program. The PRPs are 
responsible for preparing O&M plans and conducting long-term O&M for the remaining 
remedial actions at the Site that they are responsible for. 

For the government-implemented remedial actions, the State of Idaho is taking tiie lead to 
develop the O&M program for these portions of the Bunker HiU site. A report of the 
progress that luis been made to date on the State's O&M program was presented in the State 
Lead Activity Update/Summary, Operation and Maintenance Project Bunker Hill Superfund Site 
Memorandum, (TerraGraphics, December 23,1999). The development of the program has 
induded the participation of the local community including offidals of KeUogg, 
SmelterviUe, Pinehurst, Wardner, and Shoshone County. The goal of the State is to 
ef ficientiy tiansition remediated properties into productive use in accordance with land use 
requirements whUe maintaining the integrity of the remedy. 

The main features of the State's O&M program are described below. 

4.1.4.1 Framework and Format Feasibility Study 

As the State plans for taking on the O&M of the Site, it is investigating altemative means by 
which O&M services can be deUvered. Based on the current preliminary analysis of 
altematives, the most viable option is a phased approach, initiaUy using an existing entity, 
i.e., IDEQ or the PHD, foUowed by creation and implementation of a new, long-term means 
such as Charter Unit of Lcxral Govemment or Legislative Action. Evaluations are ongoing to 
further refine the manner in which the long-term O&M for the Site wiU be deUvered. 

4.1.4.2 Operation and IVIaintenance Manuals 

Separate O&M manuals wiU be prepared for each remedial action. The O&M manuals are 
being completed as a joint effort by IDEQ and EPA. SmelterviUe Flats has been selected as 
the O&M Manual to be used as a model for developing the otiier plans and is anticipated to 
be complete in 2000. 

4.1.4.3 O&M Site-Wide Plan 

AU elements of the O&M program for the Bunker HiU site wiU eventuaUy be presented in 
the O&M Site-Wide Pljm. The main elements of this plan indude: 

• Management Framework and Format: The selected means for deUvering O&M for 
the Site and how the O&M program wiU be administered wiU be presented. 

• Property Management: Land use issues wUl be addressed, and the procedures for 
property ttansfer. 

• Site Inspection and O&M Requirements: These wiU be presented for each remecUal 
action. 
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4.1.5 Activities Undertaken for the 5-Year Review 
Several sources of information and data were used to conduct this initial 5-year review for 
tiie Bunker HiU site, including decision documents (i.e., the 1992 ROD, ROD amendment, 
and ESDs); area-specific remedial design (RD) reports; construction plans and specifications; 
site monitoring reports; remecUation completion reports; and interviews with site personnel 
involved in the specific remediations. 

The references used for each remedial action review are summarized in Section 8 and listed 
accorcUng to each particular remedial action. This list of references includes aU documents 
reviewed to evaluate each remedial action. Those references that are specificaUy dted witWn 
the text of this report are shown to emphasize specific facts or data. Other references in 
Section 8 that are not specificaUy dted within the text of the report are induded as 
background dcxnimentation. 

4.2 Site-Wide l\/lonitoring 
The ROD requires periocUc monitoring of soU, water and air at the Bunker HiU Superfund 
site to provide information about the changing nature and extent of contamination of 
various media. ROD-stated objectives of Non-Populated Area monitoring are: 

• To evaluate compUance with ARARs in surface water and groundwater, 

• To assess the status of environmental receptors (i.e., biological monitoring), 

• To evaluate the performance of specific remedial acrtions and their respective O&M 
programs, . 

• To evaluate the adequacy of conttol measures instituted during the implementation 
of remedial actions, and 

• To evaluate the success of remecUal actions in protecting human health and the 
environment and determine the adequacy of remecUal actions selected in the ROD. 

Morutoring is also used in conjunction with design to meet the objectives of the ROD. 
Surface water, groundwater, and air monitoring at the Bimker HUl Superfund Site is being 
performed by EPA and the State in three different programs: 

• The Site-Wide Surface Water, Groundwater and Air Monitoring Program 
• The Hillsides Monitoring Program 
• The Smelter Observational Approach Monitoring Program 

These programs are described in general below. Biological monitoring of wUdUfe is 
currently being planned under an inter-agency agreement between EPA and the U.S. Fish 
and WUcUife Service. This monitoring is expected to begin in 2000. A description of the 
biological monitoring program and any results obtained from this program wiU be 
addressed in a future 5-year review report. 
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4.2.1 Surface Water, Groundwater, and Air Monitoring 

4.2.1.1 Background 

From 1987 to 1993, surface water, groundwater, and air monitoring at the Bunker HiU 
Superfund site was conducted by consultants to the PRPs. PRP sampling events were 
carried out by Dames & Moore m 1987,1988, and 1991 in support of tiie Site's RI/FS. PRP 
morutoring programs conducted in 1992 and 1993 by McCuUey, Frick and Gilman were part 
of site-v^de monitoring requirements of an ACXZ from EPA (U.S. EPA, 1990). The 
bankruptcy of the primary PRP in 1994 resulted in EPA conducting the necessary site-wide 
monitoring. 

The air-monitoring program was restarted in 1995 by the Corps of Engineers to monitor 
fugitive dust that could potentiaUy be generated by the ongoing govemment deanup 
efforts. EPA and the State of Idaho provided OAJsersight of the air-monitoring program. EPA 
conducted the quarterly and monthly surface water and groundwater sampUng programs 
for one year beginning in October 1996. After that year, tiie State of Idaho took over the 
groundwater and surface water site-wide monitoring responsibiUty and has continued from 
October 1997 to the present. 

4.2.1.2 Objectives 

The site-wide surface water, groundwater, and air monitoring program is intended to 
record and report on the changing nature and extent of contamination in the Non-Populated 
Areas as remedial actions are implemented. 

The objectives for the site-wide groundwater and surface water monitoring are to: 

• Provide documentation on the condition of groundwater and surface water media 
site-wide, 

• Support remedial design, and 

• Monitor the effectiveness of remedial actions. 

When the program was re-started in 1996, existing monitoring wells and surface water sites 
were used when at aU possible. The groundwater weUs were instaUed during several 
different investigations over the past 10 years. During the last several years of remediation 
work at the site, several wells have been desfroyed or damaged such that monitoring in 
these weUs was no longer possible. The existing site-wide monitoring program wiU continue 
to be evaluated, expanded and modified as necessary to obtain tiie data necessary to 
evaluate performance of the remedies. 

Figure 3 shows the locations of groundwater wells and surface water monitoring sites as of 
January 1999. Groundwater and surface water samples are sampled on a quarterly basis. 

A total of 61 wells are typicaUy sampled during the quarterly monitoring programs. The 
areas morutored and the number of wells in the vicinity of each area are: 

• CIA, Slag PUe, and CL\ seeps-19 weUs 
• SmeltervmeFlats(nortiiofI-90)-8weUs 
• Soutii of 1-90-7 weUs 
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Lead Smelter - 8 wells 
Govemment Gulch - 6 weUs 
City of KeUogg - 2 wells 
Industrial LandfiU - 1 weU 
Deadwood Gulch - 1 weU 
Magnet Gulch - 1 weU 
Bunker Creek - 6 weUs 
Lined Pond - 1 weU 
North of Pinehurst - 1 weU 

The groundwater samples obtained from tiiese weUs are analyzed for dissolved arsenic, 
antimony> cadmium, lead, mercury, zinc, and copper. Field parameters include 
temperature, pH, conductivity, and groundwater level where possible. 

• 
The surface water-monitoring program is being developed to focus on metals concentiations 
at SmelterviUe Flats and within the tributaries to the SFCDR upstieam and downstieam of 
remediation areas, specificaUy: 

SmelterviUe Flats - 2 sites 
MUo Gulch - 5 sites 
Magnet Gulch - 2 sites 
Deadwood Gulch - 2 sites 
Pine Creek - 1 site 
Bunker Creek - 6 sites 
Govemment Gulch - 6 sites 
Page Pond - program being developed by PRPs) 

The 24 surface water sites are monitored for total and dissolved arsenic, mercury, lead, zinc, 
copper and antimony and total suspended soUds (TSS). 
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In 1995, air monitoring was reestablished for the purpose of monitoring air quaUty during 
site remecUation activities. The monitoring locations Vciried depencUng on where remecUal 
activities were CKCurring. 

4.2.1.3 Results To-Date 

A. Groundwater and Surface Water 
hi February 1998, EPA compUed a partial set of the results of the groundwater and 
surface water sampUng that had been performed to date (CH2M HILL, 1998). In 
1999, IDEQ analyzed the results of the sampling that had been performed to date for 
trends (TerraGraphics, 1999). 

Presentiy, the State's trend analysis report exists in draft form only. This document 
analyzed results from historic samples as weU as data from the current surface and 
groundwater-monitoring program through 1998. The tiend analysis report wiU be 
updated to include monitoring data coUected in 1999. The memorandum concluded 
tiiat: 

• There were not enough observations to determine tiends over time. A 
minimum of 15 to 25 observations coUected, preferably at uniformly spaced 
sampling events, are required for statisticaUy vaUd conclusions of tiending. 

• A stiong correlation between the presence and concentiation of cadmium 
cmd zinc was found across most areas of the Site. Discrepancies exist 
however, which indicate extremely variable materials. 

• Samples with arsenic readings exceecUng the 50 Ug/L Safe Drinking Water 
Act (SDWA) Maximum Contaminant Level (MCL) were found in only 
6 wells on the CIA. 

• CacUnium consistently exceeded 5 ug/L (SDWA MCL) in weUs throughout 
the Site (29 of 34 wells) but only in 2 of 6 surface water sites. 

• Lead exceeded 15 ug/L (SDWA MCL) in 15 of tiie 34 wells, but orUy in 1 of 
the 6 surface water samples. 

• Zinc levels varied widely throughout the Site. Three of the four wells with 
zinc levels greater than 100,000 Ug/L were in Govemment Gulch. 
SmelterviUe Flats samples were generaUy lower than the rest of the Site 
with none exceecUng 50,000 ug/L. The results of samples taken from 
Cential Impoundment Area (CIA) weUs generaUy feU mid-range. 

The fact that significant tiends were not identified in the analysis was to a degree 
anticipated since at the time of the last sampling event a great deal of work on the 
remedial actions around the Site was being performed, and few of the remedial 
actions and none of the remecUes for an entire sub-area were completed. 

Existing monitoring data is most useful to document the condition and variabiUty of 
pre-remedial and implementation stages of the remediations. As work progresses 
and is complete at the Site, future 5-year review reports wiU continue to indude a 
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discussion of surface water, groundwater, and air monitoring results to assess 
remedy performance over time. 

The primary condusion conceming the status of the site-wide monitoring program is 
the need to re-evaluate the program to determine if suffident and appropriately 
located data is being obtained to assess whether performance standards are being 
achieved iand whether the instaUed remedy is protective of human health and the 
environment. EPA and the State of Idaho plan to conduct this re-evaluation of the 
site-wide monitoring program beginning in the faU of 2000. 

B. Air lUlonltorIng Program 
As noted above, the purpose of the air-monitoring program was to monitor fugitive 
dust that may be generated during the various site cleanups. For the safety of tiie 
general public, the appUcable levels for comparison to measured data are the 
National Ambient Air QuaUty Standards (NAAQS) for particulate matter less than 
10 microns (PMIO). Air monitors were instaUed around ongoing govemment 
deanup efforts implemented by the U.S. Army Corps of Engineers (USACE) and 
overseen by EPA and DEQ. Table 4-1 is a summary of total suspended particulate 
(TSP) ambient ati quaUty results for tiie years 1995 tiirough 1998 (CH2M HUl, 2000)' 
and a breakdown by season. 

Table 4-1 
TSP Ambient Air Quality Monitoring Results - Aggregate Results 

s ^ ^ r ^ s & ^ s ^ ^ ^ i M ^ 
Total number of days monitored 

Total number of 24-hour concentrations that 
exceed NAAQS - 0.150 mg/m3 in the period 

from June 1995 to January 1999 
Number of 24-hour exceedances by season 

^mft?s^^^^^^fC: i ' . r; i 
814 

47 

Spring-10 
Summer-18 
Autumn -11 

Winter - 8 

Table 4-2 presents TSP exceedances for each site by year. It should be noted that data 
exceedances do not necessarily indicate the presence of contaminants (i.e., the dust could be 
"clean" dust). 

Suspended particulate matter measured at 10 microns or less (PMIO) is a subset of total 
suspended pcirticulate (TSP). 
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Table 4-2 
TSP Ambient Air Quality Exceedances- Individual Sites by Year 

Site/Year 

Bunker Avenue 

East Gate 

East Gate - CoUocated 

Multi-plate 

Pinehurst 

Smelterville Gate 

West Gate 

Total Exceedances 

1995 

W^^^s^^^ 

0 

0 

0 

0 

0 

0 

0 

0 

1996 

^ ^ % 
0 

3 

2 

0 

0 

2 

0 

; 7 : ^ / . 

1997 

^̂ B 
0 

2 

4 

2 

3 

4 

3 

IB' %...:..., 

1998 

^ ^ ^ 
6 

2 

1 

9 

1 

0 

2 

-21' •.:.,,;,_ 

Total Exceedances /Total 
Measurements/Percentage 

^̂ ^̂ ^̂ ^̂ B̂ 
6 out of 49 /12% 

7 out of 173/4% 

7 out of 174/4% 

11 out of 54/22% 

4 out of 4 6 / 9 % 

6 out of 135 / 4% 

5 out of 182 /3% 

46 out of 817/6% 

The data in Table 4-2 indicates that a number of exceedances are associated with heavy 
haul-route areas such as the "multi-plate" (overpass) structure buUt in SmelterviUe to 
convey tailings paraUel with Interstate 90 from the SmelterviUe Flats to the CIA. This 
portion of the haul route has been removed and no longer needed, therefore, no further 
action is warranted with respect to these exceedances. AU of the site areas in Table 4-2 
were used by construction equipment and these areas were frequentiy watered to 
contiol dust. Some areas (such as the CIA and haul road) were sprayed with dust 
suppressants including Ugnin and magnesium chloride on a periodic basis. The air 
monitoring data indicates a need to continue and perhaps increase dust suppression 
near active work areas, such as the ongoing CIA work that begcui in 1999 and is 
scheduled to be completed in 2000. This monitoring wiU occur as part of the CIA 
Closure contiact and wUl be evaluated as part of the contiactor's performance. No new 
sources of fugitive dust have been identified since the RI/FS. 

4.2.2 Hillsides Monitoring Program 

4.2.2.1 Background/Objectives 

In 1999, a HiUsides Monitoring Program was begun to measure plant growth, sediment 
discharge, surface water quaUty, and other parameters in particular drainages impacted by 
the re-vegetation and erosion contiol work on the hUlsides (White, 2000a). This monitoring 
program was designed during a series of workshops attended by EPA, IDEQ, USACE, U.S. 
Bureau of Land Management (USBLM), Washington State University (WSU), TerraGraphics 
and CH2M HILL that identified goals, objectives and performance standards for the 
HiUsides work, summarized in greater detaU in Appendix A (CH2M HILL, 1999). This 
program is intended to: 

This route was constructed with clean fill material, and trucks entering the haul route 
were decontaminated before traveling the route. 
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• Measure achievement of project goals and objectives, 
• VaUdate the interim performance standards, and 
• Evaluate the effectiveness of the hillsides' design elements. 

Evaluation of hillside design elements wiU be achieved using performance monitoring of the 
particvdar remedial activities to ensure tiiat they are performing as intended. Beyond this 
evaluation, on-going monitoring wiU help to determine whether the remecUal action goals 
are being met and whether the remedies are protective. 

A. Hillside Performance Monitoring Activities: 
1. Aerial photography interpretation to estimate area percent cover (with ground-

truthing) in aU tieated management areas. Use color infrared photographs shot 
during the annual June flight 2 years after the first construction season. (Infrared 
aerial photographs provide better definition of vegetation than standard color 
aerial photographs). 

2. Aerial photography interpretation to estimate area percent cover in aU major 
guUies and on check-dam terraces^. Use color orthographic photographs shot 
during annual June fUghts 2 years after the first construction season. 

3. Use site inspection to look for evidence of regeneration from seed production, 
new shoot growth, and sprouting from damaged or cut stems at the end of the 
third growing season. 

4. Perform site inspection to determine presence of noxious weeds listed in the 
State of Idaho Noxious Weed Regulations at the end of the second fuU growing 
season. 

B. On-Going Hillside Performance Monitoring Activities: 
1. Inspect each check dam after instaUation and at least once per year for proper 

impedance/retention of flow. 

2. Continuously measure predpitation, air temperature and wind speed (White, 
2000a) at a minimum of one weather station onsite. Continuously monitor 
turbidity and flow at up to 10 sample sites situated in sub-watersheds that would 
experience impact of check dams and plantings. Measure total suspended soUds 
(TSS) periodicaUy at each station via grab sample. 

3. Use results of metals analyses of surface water samples taken quarterly from 
sites expected to be impacted by check-dams and plantings. 

4. Convene project team at least annuaUy to review the results of the morutoring 
program and recommend acceptance or modification of the program for the 
future. 

4.2.2.2 Hillsides Monitoring Results To-Date 

The monitoring program is not yet fuUy in place and the hillsides' remedy is not projected 
to be fuUy instaUed untU 2001. A pUot surface water-sampling program is currentiy being 

^ Hay or straw bale "dams' staked into the ground on hillside terraces for the purpose of retarding or retaining surface water 
runoff in order to minimize erosion and maximize water seepage into the hillside soils as much as possible. 
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established and data loggers instaUed. A weather station is in place. Check dams wriU be 
inspected once they are aU constructed. Initial data for aU of these elements are expected by 
late 2000. The entire monitoring program is expected to be operational at the time the 
hillsides re-vegetation solution is completed in late 2001 (White, 2000b). 

Data coUected by the performance-monitoring program wiU be compUed by CH2M HILL. 
These data wUl be presented in an annual mcmitoring results report. 

Results of the performance-monitoring program vdU be reviewed by the project team every 
2 years to guide the program in provicUng the information needed to ensure that the needs 
of the hillsides' watersheds are being met. 

Because the remedies are in the prcKess of being implemented, monitoring data coUected 
from some stations may be considered as background data. Lack of background data from 
some of the monitoring sites needs to be considered whUe evaluating data generated from 
the program. Future 5-year review reports wiU include a discussion of hillsides monitoring 
results in order to evaluate the performance of the hiUsides remedy over time. 

4.2.3 Smelter Closure Observational Approach Monitoring 

4.2.3.1 Background 

At the time the ROD was written, the Lead Smelter area was one of the most contaminated 
areas of the Industrial Complex at the Bunker HiU Superfund site. The ROD required that 
the Lead Smelter be demolished and contaminated materials consoUdated and capped 
within that area to limit direct contact with contaminants and contiol migration of 
contaminants to surface and groundwater (EPA, 1992). With respect to seepage coUection 
from the capped Smelter Closure area (see Figure 2), the ROD also directs that other 
appropriate Resource Conservation and Recovery Act (RCRA) requirements for closure of 
existing fadUties wiU be incorporated into the closure design (EPA, 1992). 

Ehuing the predesign phase of the Smelter Closure area, a cost-benefit analysis was 
conducted to evaluate the effectiveness of a groimdwater seepage coUection system down-
gradient from the Smelter Closure. A groundwater interceptor french was found to be 
infeasible due to the high construction cost, combined with the presence of an extensive low 
permeabiUty-confining layer between the consoUdated waste and the perched groundwater 
table underlying the closure area. Based on this cost-benefit analysis, an observational 
method was implemented to monitor groundwater quaUty at the down-gradient edge of the 
closure over time (CH2M HILL, 1996a). 

To address a minor amount of seepage that historicaUy flowed along the ground surface of 
the Smelter Closure area and into structure basements, a seepage toe-drain (approximately 
4 feet deep) was constructed along about 800 lineal feet of the 1,100-lineal-foot long northem 
edge of the closure. The seepage coUected from this toe-drain is hard-piped to the Sweeney 
Pump Station located near McKinley Avenue north of the dosure. This water is then 
conveyed to the Lined Pond and the CTP for freatment. 

The observational method for the Smelter Closure involves evaluating groundwater quaUty 
down-gradient of the dosure area by morutoring a network of groundwater wells in the 
vicinity of the closure. When morutoring was started in 1996,10 wells made up the network 
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of weUs monitored. Ehuing the construction of the Smelter Qosure, 2 wells were damaged 
and not replaced, therefore, the current network consists of 8 wells (2 up-gradient and 
6 down-gracUent). Six of the eight wells are being sampled monthly and two of the eight 
wells are being sampled quarterly as part of the site-wide monitoring program for water 
level, and dissolved and total lead, zinc, cadnuum and arsenic concentiations (CH2M HILL, 
1996b). Monitoring began in February 1997 and continues to the present. 

The Smelter Closure cap was constructed over two seasons and was completed in 1998. 
Based on flow modeling and permeabiUty rates antidpated in the various Smelter Closure 
elements, the seepage volume is expecteci to decrease rapidly in the first 3 years after final 
closure. Witiiin 4 years of dosure (December 2002) the seepage volume is expected to 
approacii the steady-state value of less than 1 percent of the aimual predpitatiori 
(CH2M HILL, 1996a). Based on these analyses and the presence of the low permeabiUty 
confining soU layer underlying the dosure, water quaUty, as measured at the down-gracUent 
edge of the closure, is not expected to be adversely impacted by the contaminated materials 
consoUdated in the dosure. Should water quaUty measurements over time incUcate that 
groundwater quaUty is worsening as a result of the consoUdated contaminated materials in 
the Smelter Closure, the need for addition remecUal actions wiU be evaluated. 

4.2.3.2 Objectives of Smelter Closure Observational Approach Monitoring 

This objectives of the Smelter Closure Observational Monitoring approach are to: 

• Provide a cost-effective design approach based on the most probable site conditions. 

• EstabUsh a program to moiutor reasonable deviations from probable conditions 
induding identifying parameters to be observed and evaluating actual concUtions. 

• If necessary, select a course of action or remedial design modification based on the 
observational findings. For example, if groundwater quaUty measurements (taken 
up-gradient and down-gradient of the Smelter Closure area) indicate that water 
quaUty is actuaUy worsening over time, an evaluation wiU be conducted to 
determine if the consoUdated materials in the closure are the most likely source. If 
determined cis the source, additional remedial actions wUl be evaluated for the 
closure, such as coUection tienches and tiacUtional freatment or in-situ tieatinent 
walls. 

4.2.3.3 Results To-Date 

Data is currentiy being coUected and compUed. A draft memorandum describing the status 
of the seepage monitoring with data evaluaticm for the interim period before the Smelter 
area was capped was prepared in November 1998 (Turner, 2000). The next memorandum 
presenting analysis of data coUected through the first year after the cap was completed wUl 
be prepared by December 2000. Future 5-year review reports wiU include a discussion of 
morutoring results in order to evaluate the performance of the Smelter Closure remedy over 
time. 
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4.3 Review of Specific Site Work and Remedial Actions 

4.3.1 Hillsides Remedial Action 

4.3.1.1 Bacicground 

The hillsides vdthin the Bunker HiU site have been impacted by 100 years of mining and 
metals refining related activities. These activities indude logging and dearing, mine waste 
Tock dumping, and emissions and fugitive dust from processing operations. Natural events 
such as forest fires, wind and flooding have increased the impacts to the hillsides leading to 
severe erosion and reduced vegetation in many areas. The erosion of the contaminated soils 
from the hillsides has resulted in contaminants being conveyed to the stieams, gulches and 
other areas. 

In tiie ROD, the remedial action for tiie hUlsides is based on the 1990 Pintlar AOC 1990 for 
Re-vegetation and Stabilization. The major requirements of the ROD are shovym in Table 4-3. 
The remedial action is to focus on the approximately 3,200 acres of hUlsides identified in the 
ACXI work plan. These areas were selected as the areas that were severely eroded, having 
less than 50 percent vegetative cover. This is based on the Remedial Investigation (Dames 
and Moore, 1990) that evaluated about 12,000 acres of the hiUsides. Severely eroded areas 
within the area that had more than 50 percent vegetative cover are also to be re-vegetated. 

Clear project goals are fundcunental to the development of design solutions for the hillsides. 
Project goals identify the desired end point for land management. The AOC (EPA, 1990) 
calls for areas having less than 50 percent cover to be re-vegetated, as weU as for the 
implementation of a number of slope stabilization and erosion contiol measures. The ROD 
goes on to discuss an EPA-approved PRP workplan that seeks 85 percent ground cover 
within 8 to 12 years. It also emphasizes the establishment of 100-foot-wide riparian 
corridors. However, the ROD does not identify which stieam systems are to receive this 
freatment, neither does it state that aU sfreams must receive tieatment. The ROD also 
expects re-vegetation efforts to occur in areas where there is a high potential for 
contaminant fransport and to develop new access where it is environmentaUy acceptable. 

The primary purposes of the individual hUlside remecUal actions are (EPA 1992): 

• Contouring, terracing and re-vegetation are intended to confrol erosion and increase 
infUfration. 

• Erosion contiol structures and surface water tieatment activities are intended to 
reduce the suspended sediment/contaminant loading in surface runoff to the 
SFCDR. 

• Surface armoring, or covering the mine waste rock dumps, is intended to contiol 
direct contact or erosion hazards. 

4.3.1.2 ROD Requirements 

ROD requirements for the hiUsides are summarized in Table 4-3. 
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Table 4-3 
Hillside Remedial Actions 

ROD Requirements 

^^^^^^m^^^^^^^^^^^ i^^^^^ 
1. Contouring, ten'acing and re-vegetation of 

areas with <50% cover 

2. Spot re-vegetation of areas with >50% 
cover within areas that are >50% cover 
class and have high potential for 
contaminant transport 

3. Surface annor or soil cover on selected 
mine waste rock dumps 

4. Enforce existing controls on access 

5. Maintain existing fencing 

6. Some or all of the solid waste landfill 
material may be relocated to the Lead 
Smelter Closure. Contour and re-vegetate 
disturbed areas. 

7. Surface water flows at the solid waste 
landfill will be retumed to their natural 
conditions to the extent practicable. 

Remedial Action Objective/Goal 

^ ^ ^ ^ ^ ^ ^ ^ S ^ ^ I ^ ^ ^ ^ ^ ^ ^ ^ P ^ S i i i ^ l i 
Reduce erosion and increase Infiltration 

Control erosion and increase infiltration 

Control direct contact or erosion hazard 

Human contact 

Human contact 

To reduce surface infiltration through potential source 
materials; to reduce potential groundwater loadings 
from these sources 

Control erosion 

Document 

^ ^ ^ ^ ^ ^ ^ ^ ^ 
ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.5/ 

ESD 12-95/ 

ESD 4-98 

ESD 12-95 

The ROD also caUed for monitoring of the performance and maintenance of erosion contiol 
structures untU re-vegetation efforts are proven successful. 

A. Implementation of Hillsides Work 
The 1990 Hillsides AOC resulted in the PRPs beginning remecUal work on the 
hiUsides prior to the ROD being firiciUzed. The remecUal work conducted by the PRPs 
is described in Section 4.3.1.3, Description of RemecUal Actions Conducted at the 
Site. In general, the PRP-implemented work on the hUlsides consisted of hiUside 
terracing, instaUation of check darns to minimize further erosion in guUied areas, 
free-planting programs, and erosion contiol measures at select mine waste dumps. 

With the bankruptcy of the Site's primary PRP is 1994, EPA and the State took on the 
responsibiUty of the additional hillsides remedial work necessary to achieve the 
requirements of tiie 1992 ROD. The initial planning conducted by EPA and the State 
was to review and refine the performance standards as necessary to result in a cost-
effective hillsides remedy. The process used to evaluate and document hillside 
performance standards is described below. 

B. Agency Guidance Statement Worksliops 

WhUe the ROD provides general guidance regarding hiUside remedial actions, it did 
not define specific actions that could be used in actual projects. As a result, prior to 
implementation of remedial actions on the hiUsides, a series of three workshops 
(January and AprU 1998, April 1999) were convened to refine the purpose, goals, 
objectives, and interim performance standards of hiUsides remedial actions. The 
concept of the workshops was to provide consensus-based guidance for developing 
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specific re-vegetation solutions within the spirit of tiie information provided by the 
ROD. A significant adcUtional benefit of the workshops is that they resulted in a 
platform for both a Monitoring Plan and a short- and long-term Hillsides O&M Plan. 
At the time of this review, the Monitoring Plan has been prepared. Partidpants in 
the workshops induded EPA, USACE, BLM, IDE(3, and tiieir consultants induding 
CH2M HILL, Dr. Ed DePuit (Washington State University), and TerraGraphics. 

Upon examination of the ROD, two general themes emerge: hUlsides projects should 
ultimately confrol erosion and sediment discharge and, as a secondary 
consideration, improve the ecological function of the watershed. These themes were 
captured in two goals during the workshop that ultimately are the drivers behind 
the hiUsides design decisions (Appendix A). The first goal is to improve overaU 
watershed function by reducing runoff, soU erosion, and poUutant fransport. The 
project team is accomplishing this goal tiirough re-vegetation, instaUation of check 
dams, and other approaches. The second goal is to ensure that the design approach 
provides a permanent solution to erosion amd sedimentation confrol by using plant 
species capable of natural reseeding or other forms of regeneration, and in addition, 
also retum supplemental sodetal or ecological value to the watershed. This goal is 
being addressed by use of soU-buUding spedes and use of native spedes beUeved to 
be capable of natural regeneration within the harsh hUlsides environment. 

In addition to providing more specific guidance than was used in the ROD, the 
workshops formalized the prcKess of adaptive management of the hillsides. This 
management technique wiU result in periodic review of the hillside design solutions 
to ensure that the requirements of the ROD and the needs of the overaU project goals 
are met. The guidance statements generated by these workshops are found in 
Appendix A and discussed in greater detaU in the Bunker HiU HiUsides Re-vegetation 
Conceptual Plan and Monitoring Plan (CH2M HILL, 1999). 

These guidance statements form the basis for long-term monitoring of hiUside 
performance. As such, adaptive management wiU also aUow for conversion of 
"interim" performance standards to final performance standards. It wiU do so 
through monitoring of the standards in the field for their success in meeting 
sediment discharge goals to the SFCDR. 

While the output of the workshops has provided clear direction for work conducted 
on the hillsides, the guidance statements may require more formal confirmation 
tiirough an ESD. As part of reviewing annual hillsides monitoring and tiend reports, 
it is recommended that the need for either an ESD or ROD Amendment be also 
evaluated to address the adaptive management approach for establishing hillsides' 
performance standards. 

4.3.1.3 Description of Remedial Actions Conducted at the Site 

A. Erosion Control Structures 

Terraces. Mining companies buUt bench terraces, over a period of several years, as a 
first step in a program of hillside stabilization. Pintlar Corporation instaUed 
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25.6 mUes of terrace construction across 29 separate benches in 1992 (EPA, 1992). 
Pintlar Corporation designed these bench terraces to have zero longitucUnal slope 
with an approximate 20 percent inslope (EPA, 1992). One bench was to be installed 
for every 100 feet of elevation change, witii each bendi averaging 14 to 16 feet in 
widtii (EPA, 1992). The highest terrace bench was constructed at an elevation of 
about 3,700 feet. Prior to 1992, an adcUtional 43 miles of terrace were constructed. In 
total, approximately 69 mUes of terraces have been constructed in the project area. 

Terrace construction shortens slope length and reduces water velocity as it flows 
down the mountain. The terraces were designed to hold surface runoff from a 2-inch 
event, assuming no infUfration (Harbert, 1992). The construction of flat terraces 
helped reduce thedfrect cUscharge of runoff to the gulches, but also resulted in 
indfrect, negative effects. Bench terrace construction inevitably produced cut-and-fiU 
slopes that were steeper than the surrounding area. Subsurface mineral matter was 
exposed at the cut-and-fiU slopes, and the cut-and-fiU slopes extended for significant 
distances both upslope and downslope of the benches. These areas present some of 
the greatest re-vegetation chaUenges. 

Check Dams. As a secondary physical blcKkage to runoff, sfraw bales were to be 
instaUed as check dams on the benches. Each check dam was to be keyed into the 
slope using approximately 3 to 15 bales per dam in one to three layers, depending on 
the specific instaUation. However, although terrace benches were instaUed, the 
Pintiar did not instaU check dams in many areas. This led to channeled flow, 
additional down-cutting of guUies, and in places, mass movement and sediment 
cUscharges to sfreams. Down-cutting is especiaUy severe along the westem slopes of 
Govemmient Gulch and it results in significant discharge of sediment to Govemment 
Creek and, eventuaUy, tiie SFCDR. 

As a result of this initial marginal stabilization effort by the PRPs, EPA and the State 
began more extensive erosion confrol work in 1998 and 1999 after the govemment 
took over the Site. In 1998 approximately 500 sfraw bale check dams, three to six log 
pole toe-of-guUy check dams, and 400 inner guUy and toe-of-guUy check dams were 
instaUed along the hillside terrace benches. Additional work on check dam 
installation was completed in 1999 induding use of concrete "ecology blocks" at tiie 
base of large guUies. These latter check dams are designed to withstand the larger 
flow events occurring in the guUies. As a result, check dam instaUation work actuaUy 
extended the original plan of the PRPs by installing not only stiaw bale check dams, 
but also larger dams within larger guUies. Check dam installations occurred in 
Deadwood, Grouse, and Govemment Gulches. 

The performance of each check dam wiU be evaluated regularly beginning in the 
summer of 2000. 

Additional check dam structures were instaUed in the gulches and are evaluated in 
tiie Section titied "Gulches". 

B. Re-vegetation Programs 

PRP-implemented Re-Vegetation Programs. The Remedial Investigation (Dames & 
Moore, 1990) identified 1,424 acres with from 0 to 25 percent vegetative cover; 
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1,697 acres with from 25-50 percent cover; and 8,873 acres with between 50 and 
85 percent cover. Areas with less than 50 percent cover (3,121 acres) of the 
11,994 acres stucUed or about 26 percent were targeted for re-vegetation. Much of 
this acreage was planted by the PRPs v^dth smaU free seedlings prior to the 
bankruptcy of the Site's primary PRP. 

Between 1975 and 1982, the Bunker HiU Company planted approximately 2 miUion 
tree seecUings over 2,290 acres of the Site. In 1990, under dfrection of the ACXI, 
Pintlar iiutiated a seedling planting program that extended from 1991 untU 1994 
when Gulf (thefr parent company) declared bankruptcy. From May through June 
1991, Pintlar planted 140,000 free seedlings on just under 300 acres and hydroseeded 
a total of 45 acres. Pintlar also performed soU sampling and analysis for 1991 
planting areas, surface water sampling and meteorological monitoring. 

In 1992 and 1993 adcUtional free planting was performed by Pintiar. Approximately 
1,287 acres were scheduled to be planted in these 2 years, however because this 
effort was not fuUy documented, it is uncertain how many acres or frees were 
actuaUy planted. And in 1994, Pintlar planted 100-400 trees per acre on 758 acres and 
400-450 frees per acre on 215 acres. 

EPA and State-Implemented Re-vegetation Programs. During the last 5 years, re
vegetation by the govemment-lead project has primarily focused on re-vegetation of 
the most higJUy denuded portion of the hillsides. Tliis area, measuring 1,050 acres in 
size, is an almost contiguous block of land located primarily within Govemment, 
Deadwood, Magnet, and Grouse Gulches (Figure 2). This area is known as the 
Hillsides Project Area. It consists of steep, terraced hiUsides with acidic soils. 

In 1996, EPA and the State pkmted 200,000 white pine seedlings in areas that had not 
been planted by the PRPs. 

In 1997, EPA and the State conducted an evaluation of the success of the planting 
efforts conducted to date. Many of the tiees planted by the PRPs and others were 
found to have generated only a minimal amount of aboveground growth, 
particularly within the hillsides project area. The addic conditions, lack of nutrients 
and water, rockiness of the soU, and steepness of the hillside slopes combine to make 
growing conditions very difficult at the Site. As a result, much of the projected cover 
and erosion protection from the frees has not been realized. In response to the 
difficult growing conditions, the major re-vegetation activities since that time have 
focused on establishment of grasses and forbs (herb-Uke plants) that, whUe 
protective of the hiU slopes, would not significantiy compete with the frees in the 
long-term. 

To optimize re-vegetation approaches, demonsfration test plots were instaUed in 
1997 on some of the steepest and rockiest portions of the hillsides. The primary 
purpose of the re-vegetation test plots was to evaluate the effectiveness of various 
soU amendments, seed mixes, and hardiness of different plant species. The 
demonsfration plots were the initial step in the adaptive management approach to 
the hUlsides remedy, were evaluated after one growing season, and provided the 
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necessary data to optimize the initial larger-scale re-vegetation program conducted 
in the spring of 1998. 

Information regeuding EPA and the State's approaches and considerations regarding 
hillside re-vegetation are presented in the Hillsides Re-vegetation Conceptual Plan and 
Monitoring Plan (CH2M HILL, 1999). The plan presents a range of cost-effective, 
technicaUy feasible design solutions for re-vegetating the area of the Site defined as 
"barren slopes" in the Non-Populated portion of the hillsides south of 1-90 (M, F, & 
G, 1992). The implementation of the design elements of this plan began in the spring 
of 1998 when approximately 220 acres were limed at rates between 1 and 
4 tons/acre. In the faU of 1998 tiiat acreage was hycfroseeded. 

In the spring of 1999, EPA and the State limed an additional 700 acres of which 365 
acres were subsequentiy hydroseeded in the faU. Additional liming and planting are 
plaimed through 2001. The soU amendments are plaimed to consist of organic 
matter, liming products, fertilizers, tackifiers, and seed mixes proven successful at 
the demonsfration plots. These products wiU be appUed both from land-based 
equipment and from the afr. Beginning in 2000, hydroseeded areas wiU be evaluated 
for percent cover and vigor. The project team wiU revisit those areas considered to be 
unsuccessful and make decisions regarding new design solutions if needed. 

C. Monitoring of Hillsides Performance 
To ensure that the hillsides work meets the requirements of the ROD and overall 
project goals, a monitoring program will begin in 2000. The Hillsides Monitoring 
Program (Section 4.2.2) will measure suspended solids, flow, and turbidity in the 
drainages affected by re-vegetated areas. This approach will be used to directly 
determine the effect of the re-vegetation efforts on surface water quality. In addition, 
percent cover of vegetation will be measured and the quality of that vegetation 
assessed particularly with respect to its ability to regenerate naturally. Areas that do 
not re-vegetate with current treatments will be analyzed and tieated individually 
according to the deficiency detected. 

D. Selected Surface Armor or Soil Cover on Mine Waste Rock Dumps 
The AOC (EPA, 1990) and AOC work plan describes the erosion contiol measures to 
be undertaken at the Site at five mine rock waste dumps. The proposed action varies 
between sites. Actual activities performed are described belovv̂ ; locations are shown 
on Figure 2: 

• Page Mine Waste Rock Dump. The ACXI reqiured five steps that were 
generaUy accomplished for this site. The remedy was performed by ASARCO 
in 1992. They demoUshed and removed the foundations from the mUl 
buUdings and buried them under the waste rock pUe as it was flattened and 
recontoured to more dosely match the natural topography. No information 
was found about the actual finished slopes of the waste pUe. A shot-creted 
spUlway channel Wcis constructed down the face of the dump to carry SUver 
Creek in the event of a flood where the flow exceeds the capacity of the 
existing buried culvert. The spiUway appeared in good condition at the end 
of 1999. 

06/14/00 4-22 



BUNKER HU. RRST 5-YEAR NON-POP PUBUC COMMENT DRAFT 

Six inches of dean soU was placed over the regraded mine dump. The area 
was then hydoseeded and planted vdth trees. Presentiy, the trees planted 
appear to be in good condition and a minor amount of secondary vegetative 
growth has established under the frees. There has been no evidence of 
erosion of the waste rcx:k pUe itself. In general, the system appears to be 
performing adequately; however, it is recommended that the area be 
reviewed to evaluate the need for additional efforts to encourage further 
vegetative growth. 

Silver Bowl Waste Rock Dump. The ACXI work plan reqiured sampling and 
analysis of the soU at the site to determine appropriate soU amendments 
needed to enhance plant growth. Pintlar regraded the area in 1992. The area 
has beeri re-vegetated at least three times without success. The first time the 
plants survived two seasons with declining vigor, but had died by the thfrd 
season. The area was limed and hydroseeded in 1998 and 1999 and is 
induded in the current conceptual plan for re-vegetating the Magnet Gulch 
area. 

Arizona Tunnel Waste Rock Area. In 1998 and 1999, the Bunker Limited 
Partnership (BLP) removed the Arizona Tunnel waste rock pUe from 
Deadwooci Gulch and disposed the rock on the CIA. FoUowing regrading of 
the affected Deadwood Gulch area, BLP lined the cfrainage channel with rock 
and Umed and hydroseeded the riparian area adjacent to the creek. 

Sierra Nevadia Mine Waste Rock Dump. Pintlar removed this waste rock 
pUe from Deadwood Gulch except for approximately 4 to 5 feet of rock 
remaining on the vaUey floor. They then graded the dump into the hillside 
and re-vegetated it. AdditionaUy, the BLP has performed restoration work 
above and below the rock dump area in Deadwood Gulch. 

Wardner and Smelterville Slope Stabilization Plan. The AOC discussed the 
fact that erosion of barren hiUsides affected a number of residences in both 
towns. The document caUed for a detaUed study and plan to be submitted by 
1991. WhUe a formal plan has not been prepared for this work, cribbing and 
gabion retaining structures were constructed (Pintiar, 1992). Pintlar instaUed 
approximately 160-linear feet of cribbing and 450 feet of gabion waU at the 
slope toe in SmelterviUe. In 1997, EPA and the State performed additional 
hillside stabilization at the base of the SmelterviUe hillside that consisted of 
cleaning out sloughed soUs, reinforcing existing catchment walls, and 
constructing additional gabion walls to prevent sloughing soUs from entering 
remediated yards. In 1992 in the town of WarcUier, Pintlar Corporation 
constructed approximately 380 Unear feet of cribbing along the toe of hiUside 
slopes adjacent to remediated yards. During the summer of 1999, the 
USACE's infrastructure contiactor restored capadty behind existing cribbing 
in Wardner by removing acctunulated sediment and rock. Also in 1999, 
various isolated smaU mine dumps were removed from the hillside above 
Wardner by BLP. 
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E. Enforce Existing Controls on Access 
Confrols of access to the hillsides currenfly consist of lcx:ked gates across 
Govemment Gulch Road and gates across a dosed portion of McKinley Avenue. The 
general pubUc cannot cfrive up to the hillsides area from tiie northem portion of the 
site. However, long-term access restrictions are recommended to be evaluated, 
especiaUy after McKinley Avenue is re-opened to tiie pubUc. 

F. Maintain Existing Fencing 
The hiUsides area is generaUy not fenced with the exception of a few hillside road 
crossings where access is limited and confroUed. 

G. Some or all of the Solid Waste Landfill Material May Be Relocated to the Lead Smelter 
Closure. Contour and Re-vegetate Disturl)ed Areas. 
SoUd waste from the lower Industrial LandfiU east of Deadwood Gulch (Figure 2) 
was removed to the CIA in 1998. SoUd waste from the upper Industrial LandfiU is 
planned to be excavated and disposed at the Borrow Area LandfiU after its 
completion. 

H. Surface Water Flows at the Solid Waste Landfill Wiil Be Returned to Their Natural 
Conditions to the Extent Practicable 
EPA graded the removal area of the lower Industrial LandfiU to match existing 
contours. Capping was not thought necessary since the waste was removed and was 
not prcxress-related and not considered hazardous. The upper landfiU is planned for 
removal in the faU of 2000. 

4.3.1.4 Hillsides Operations and Maintenance Considerations 

In the short-term, operations and maintenance wUl be guided by the Hillsides Monitoring 
Program (Section 4.2.2). This program wiU moiutor the performance of the particular 
elements of the HiUsides re-vegetation and stabilization activities. The results of the 
monitoring wiU be reviewed annuaUy by the project team in order to remedy any problems 
with achievement of the goals and objectives of the remedy. 

For the long-term, operations emd maintenance for the hiUsides stabilization and re
vegetation is expected to include continued monitoring for surface erosion and repafr of rills 
if needed, deaning out ditches and culverts on roads near slopes, inspecting check dams 
and repafr if necessary. Vegetation should be sustainable and only need to be replaced or 
repafred if erosion or mass movement disturbs it in a manner that could result in 
degradation of the human and/or natural envfronment. 

4.3.1.5 Assessment of Remedial Actions 

A. Evaluate Remedy Performance 
1. Erosion Confrol Structures 

The instaUation of both bench terraces and check dams was completed in 1999. 
EPA and the State wiU measure perfonnance of current check dams beginning in 
2000. Consequentiy, this portion of the hiUsides project is too immature to make 
any statements specific to perfonnance. 
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2. Re-vegetation Programs 
This remedial activity is in progress. EarUer free planting efforts by the PRPs 
were very successful in areas north of 1-90. However, within the hillsides project 
area, seedling success was thought to be marginal due to the slow growth of 
seedlings planted. More recent observations, however, suggests that although 
slow growth initiaUy occurred, the tiees may have been concentiating growth on 
root structures that wUl support above ground growth when sufficient water and 
nutrients are obtained. The current adaptive management approach being 
implemented by EPA and the State fcxnises on tiie performance of the vegetation 
with buUt-in repafr activities when needed. This approach is expected to adcfress 
potential issues, problems or faUures tiiat may occur. Initial performance, whUe 
premature, indicates potential for successfuUy covering the hillside ground 
surfaces with vegetation sufficient to contribute to the goal of contioUing erosion 
and increasing infUfration. 

3. Surface Armor Or Soil Cover On Selected Mine Waste Rock Dumps 
AU of these sites received freatments more protective of the goal to contiol dfrect 
contact or erosion hazards, tlum was caUed for in the AOC. The PRPs and EPA 
removed most of the waste rcKk at these sites which provides for a more long-
term freatment of the contaminants at these locations the regrading and capping 
remedies that had previously been planned. AdditionaUy, the sites either were 
re-vegetated or are scheduled for re-vegetation as part of the general re
vegetation on-going at the site. Re-vegetation is likely to be a more long-term and 
sustainable freatment than a layer of soU or rock. 

In addition to the sites named in the ACX! and the ROD, four otiier waste rock 
pUes were removed. Two mine dumps located on the Wardner hiUsides 
(Figure 2) were removed by BLP in 1999 and disposed in the Guy Cave 
depression in the MUo Creek Basin. These two mine dump areas were regraded 
for drainage and sprayed with tackifier. The tiifrd mine dump removed is the 
Wyoming Mine Dump in Grouse Gulch (Figure 2). BLP funded removal of waste 
rock adjacent to the creek. The area was re-sloped and the creek bed stabUized 
using rock to armor the banks and as check-dams across the creek profile. New 
sedimentation basins were also constructed and sediment that had deposited 
behind existing gabion dams was cleaned out. EPA and the State re-vegetated 
the area in 1998. A fourth taUings pUe was removed from the old miU site on 
Grouse Gulch to the CIA. The area was also regraded and re-vegetated. 

4. Wardner and Smelterville Slope Stabilization Plan 
Cribbing was minimaUy to moderately successful in contioUing erosion above 
the towns of Wardner and SmelterviUe. For both of the hiUsides, a portion 
consists of weathered bedrock outcrops that naturaUy ravel. This raveling of rock 
and soU is a continual natural process that cannot be cost-effectively contioUed. 
GuUies from the hUlsides occasionaUy deposit sediment on resident property 
legated at the base of both the Wardner and SmelterviUe hUlsides. Recent 
analyses of soU samples from the Warder and SmelterviUe hillsides were an 
average of 5633 mg/kg and 4555 mg/kg lead, respectively (TerraGraphics, 2000). 
Since these hUlside contamination levels are above the 1,000 mg/kg action level 
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for yard deanups, it is important that sloughing from these hiUsides be contained 
at the base of the slopes such that yards are not recontaminated. Periodic clean 
out behind soU catchment waUs wiU be necessary on an as-needed basis. 

In general, the potential for mine dumps to erode and impact the protectiveness 
of the Populated Areas of the Bunker HiU Site is considered in the Bunker HiU 
Populated Areas Operable Unit First Five Year Review Report. That document 
condudes that no further action is wananted on mine dumps at this time from a 
human health perspective. 

For information on the impact of hillside sloughing on the protectiveness of the 
Populated Areas of the Bunker HiU site, refer to the Populated Areas Five Year 
Review Report. That document identifies areas where sloughing may be 
recontaminating clean portions of the Populated Areas. In adcUtion, that 
document also discusses the need for local planning and zoning changes so that 
future development efforts on, or at the base, of hiUsides do not result in further 
recontamination. 

5. Enforce Existing Confrols On Access 
This activity is ongoing and provides some means of contioUing or limiting 
contact with contaminants in the area. Some isolated reports have been received 
that the Grouse Gulch hillsides are being used by trail bikers. Should these types 
of uses continue, existing access contiols may need to be enhanced to limit 
uncontrolled use. 

6. Maintain Existing Fencing 
This activity is ongoing and provides some measure of controlling or limiting 
direct contact with any contaminants that may be in existence in those areas. 

7. Some or all of the Solid Waste Landfill Material May Be Relocated to the Lead 
Smelter Closure. Contour and Re-vegetate Disturbed Areas. 
SoUd waste from the lower Industrial soUd waste landfiU east of Deadwood Gulch 
was removed to the CIA in 1998. The area was regraded and hycfroseeded. This 
freatment is beUeved to be protective since the waste removed was not considered 
hazardous. 

8. Surface Water Flows At The Solid Waste Landfill Will Be Retumed To Their 
Natural Conditions To The Extent Practicable 
The removal area of the lower landfiU was regraded and hydroseeded to match 
existing contours which should bring surface flows to nearly original condition. 
As noted in Section 4.3.1.3 H, the upper landfiU is planned to be removed in the 
faUof2000. 

B. New Information 
The workshop process discussed above approved the use of adaptive management 
for making decisions about short and long-term management of these steep areas. By 
default, this process wiU continuaUy intioduce and discuss new information about 
the performance of the hiUsides in order to determine appropriate new approaches 
for repairing any faUures that may occur. 
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The results of agency workshops (Appendix A) restated some of the ROD 
suggestions for remedial activities for the hillsides re-vegetation work. As such, 
these modifications wiU be evaluated to determine if an ESD or ROD cunendment is ' 
necessary to dcKument changes to performance standards. 

C. Identify Deficiencies 
None were found. 

D. Recommend Improvements 

1. Evaluate whether additional restrictions to site access are to prevent dfrect 
contact with contaminants. 

2. Periodic inspection and, if necessary, removal of sloughed soU and rock from 
behind catchment walls in SmelterviUe and Wardner is recommended to prevent 
recontamination of remediated yards that are located at the base of hillsides in 
these communities. 

3. Evaluate the need for additional efforts to encourage vegetative growth at the 
Page Mine waste rock dump. 

4.3.2 Gulches Remedial Actions 

4.3.2.1 Introduction and Background 

As discussed previously, the Bunker HiU Superfund site is lcx:ated in the SUver VaUey of the 
SFCDR. This steep, mountain vaUey tiends east to west with numerous smaUer creek 
eroded vaUeys or gulches running south to north primarily on the soutii side of the vaUey. 
The seven gulches of primary concem cited in the ROD for remedial actions are from west 
to east (Figure 2): 

Grouse Gulch, 
Govemment Gulch, 
Magnet Gulch, 
Deadwood Gulch, 
Raifroad Gulch, 
Portal Gulch, and 
MUo Gulch. 

RaUroad, Portal, and MUo Gulch remediations are discussed in Sections 4.3.7,4.3.8, and 
4.3.11 respectively, rather than this section. These three gulches are discussed separately 
because thefr contaminant source issues and requfred remecUal approaches differed from 
the other gulches, specificaUy: 

• Raifroad Gulch: included with Boulevard Area discussions because its creek crosses 
the Boulevard property (refer to Section 4.3.7). 

• Portal Gulch: ROD-requfred actions focus on mine water tieatment from the Bunker 
HiU mine whose portal is located in Portal Gulch (refer to Section 4.3.8). 

• MUo Gulch: major water piping project with multiple agency involvement and 
stabilization of existing mine landing area (refer to Section 4.3.11). 
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The remaining gulches discussed in this section (Grouse, Govemment, Magnet and 
Deadwood) fcxrus on similar contaminant issues and similar remedial approaches (source 
removal actions and rebuUding/stabilization of creeks). 

A. Grouse Gulch 
Grouse Gulch is a smaU watershed located west of Govemment Gulch with a 
perennial creek (Grouse Creek) that courses through the SmelterviUe dty limits. Past 
mining activities, sparse hillside vegetation, and relocation/confinement of the creek 
channel have aU contributed to an unstable creek profile and aUgnment that 
continues to ercxie and convey secUment into SmelterviUe. FoUowing a major flood 
event in 1986, Shoshone Coimty and the SoU Conservation Service constructed four 
gabion dams across the creek at various IcKations along its length in an atiempt to 
StabiUze the creek bed profile. Past smelting and mining activities have resulted in 
surface contamination of the soils in tiie gulch area, induding point sources of a 
mine dump and an abandoned tailing pUe. These contamination sources and the 
unstable and eroding creek contributed to contaminated sediment being carried 
downsfream, espedaUy during high flow runoff events. Prior to remediations 
conducted in Grouse Gulch, the City of SmelterviUe was particularly concemed that 
if Grouse Creek flooded during high flow events that several remediated yards 
within SmelterviUe could be recontaminated. 

B. Government Gulch 
Govemment Gulch, the largest gulch on site, is also the historic location of several 
ore processing faciUties. The Zinc Plant operated in Govemment Gulch from 1928 to 
1981. Two sulfuric acid plants were constructed at the Zinc Plant in 1954 and 1966. A 
phosphoric add plant was added in 1960 and a fertilizer plant was added in 1965. 
The Zinc Plant complex also housed a sUver refinery, and mercury and cadmium 
processing units. A cobalt storage structure was located just upstieam of the zinc 
plant. Several wastewater ponds (typicaUy unlined) were also IcKated in this gulch. 

A significant amount of mine waste-rock and other random fiU (up to 10-feet thick) 
was placed across the vaUey since the early 1900's in order to increase the foundation 
elevation of the processing faciUties as weU as to provide an easy means of disposing 
mine waste materials from processing. As a result, during the RI, much of the 
subsurface soils were found to be highly contaminated to about 10-feet in depth 
especiaUy in the industrial parts of the gulch. 

Govemment Creek, which historicaUy flowed down the center of the gulch in a 
meandering patiem, was modified during the time of active ore processing. Above 
the Zinc Plant, Govemment Creek remained in a somewhat natural, unUned surface 
water channel, but was routed to flow through the zinc plant reservofr to serve as a 
water source for processing. From the Zinc Plant reservofr, Govemment Creek was 
then hard-piped to the westem side of the gulch where it discharged into a shot-
crete lined channel that flowed north past the Phosphoric Add Plant. Once past the 
Phosphoric Add Plant, Govemment Creek flowed back to the center of the gulch 
into the original natural channel. Govemment Creek then crosses under McKinley 
Avenue and continues to flow north before crossfrig under 1-90 and discharging into 
the SFCDR. As part of EPA's 1990 AOC witii Gulf Resources and Heda Mining, 
sediment retention gabion dams were constructed in Govemment Creek upstieam of 
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the Zinc Plant to settie sediment from surface water prior to its continued 
downstieam flow. 

C. Magnet Gulch 
Magnet Gulch, located to the east of Govemment Gulch, was used for various 
material storage and handling prcKesses. The 13.5 acre A-4 gypsum pond located at 
the base of Magnet Gulch was impounded by a waste rock embankment on the 
north to store waste gypsum from the phosphoric add/fertilizer plant. Above this 
feature a roadway embankment was constructed to enable raU fransport of 
concenfrates and ores from the miU concenfrator and raifroad faciUties to the Smelter 
Complex. Later McKinley Avenue was constructed between the A-4 gypsum pond 
and the raifroad grade. This raUroad embankment impounded surface water from 
the gulch and formed McKinley Pond. Upsfream of the raifroad embankment. 
Magnet Gulch was fiUed wi\h waste mine rock to create a storage area for smelter 
prcKess by-products. This location was used to store copper dross flue dust amongst 
other materials. The copper dross flue dust was eventuaUy consoUdated in the 
principal threat materials disposal ceU at the smelter dosure landfiU. Further 
upsfream, a thfrd embankment was constructed across Magnet Gulch to create the 
initial impoundment for waste gypsum, the A-1 pond. 

With the infilling of much of Magnet Gulch to construct the A-1 gypsum pond, 
raifroad embankment/materials storage area, and the A-4 gypsum pond, the 
seasonal flows of Magnet Creek were displaced from its natural channel and put into 
a buried 4-foot by 4-foot box culvert. The box culvert discharged into McKinley Pond 
(Figure 2) which tended to seep into the subgrade soils and through the A-4 gypsum 
pond prior to discharging as seeps through the northem A-4 embankment and into 
Bunker Creek. Additional creek stabilization work, primarily a sediment retention 
gabion dam, was constructed in 1992 as part of EPA's 1990 ACXI with Gulf 
Resources and Hecla Mining. 

Much of the native vegetation in Magnet Gulch and sunounding hillsides had been 
significantiy adversely impacted by smelter emissions resulting in substantial 
surface erosion within the gulch (McCuUey, Frick & Gilman, 1996). 

D. Deadwood Gulch 
Deadwood Gulch is located immediately east of Magnet Gulch. As Deadwood Creek 
leaves the gulch area, it flows beneath McKinley Avenue between the eastern edge of 
the A-4 Gypsum Pond and the Lined Pond prior to discharging to Bunker Creek. As 
a result of mining-related activities, the Deadwood Gulch corridor has also been 
substantiaUy impacted from its natural state. Including having the Arizona Mine 
dump totaUy block the gulch in the upper reaches, having vegetation desfroyed by 
emissions and logging resulting in severe erosion and sediment fransport, and 
destabUization of the Deadwood Creek channel because of high flows. To lessen the 
impacts of some of these adverse conditions, in the early 1990's as part of EPA's 1990 
AOC, Pintiar buUt two gabion dams across Deadwood Creek for secUment retention. 
The intent of these sediment dams was to slow dowm flow during spring run-off 
such that sediment could be retained within tiie gulch rather than flowing into 
downstieam water systems. In the spring of 1994, the northernmost gabion dam was 
damaged by extensive spring run-off. Water had buUt up behind the dam and 
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undermined the dam's soU foundation causing settiement across the crest of the 
gabion dam as weU as damage and shifting of the downstieam apron of the dam. 
The condition that caused the dam to faU and overtop (a dogged filter fabric on the 
upsfream face of the dam) has been mitigated. The dam continues to perform 
adequately, and wiU be routinely inspected after major storms and during annual 
inspections. 

4.3.2.2 Review of ROD, ESD, & ROD Amendment 

Table 4-4 summarizes ROD and ESD requfrements for the various gulch remecUal actions 
discussed within this section. The ROD requfrements for the gulches were cited amongst 
several general sections of the ROD rather than being summarized by specific gulch. For 
clarity purposes in comparing with the ROD, the ROD reqiurements are summarized as 
contained witiiin the ROD versus by gulch. 

Table 4-4 
Gulch Remedial Actions 

m&miity'rM:m-m^'fm 
ROD Requirement 

1. Erosion control structures and sediment 
basins in Deadwood, Magnet and 
Govemment Gulches 

2. Institutional controls 

3. Enforce existing controls on access 

4. Maintain existing fencing 

5. Rock and/or soil barrier on A-4 Gypsum 
Pond or relocate to CIA 

6. Temporary dust control on material 
accumulation sites 

7. Channelize and line Govemment Creek; A 
natural stream channel will be developed 
from the upper reaches of the gulch clown 
to Bunker Creek 

8. Contaminated materials from the Zinc 
plant and Phosphoric Acid plant areas will 
be placed in the Lead Smelter Closure. 

" 

Remedial Action Objective/Goal 

Reduction of suspended sediment/contaminant loading 
in surface mnoff to the SFCDR 

Limit direct contact with contaminants 

Limit direct contact with contaminants 

Limit direct contact with contaminants 

Limit direct contact with contaminants and control 
migration of contaminants to surface and groundwater; 

Minimize infiltration through the gypsum material 

Control migration of windblown dust 

Streambed excavation goats (ESD 4-98) 

Pb - 1.000 mg/kg; As - 850 mg/kg; Zn - 1,000 mg/kg; Sb 
-850 mg/kg; Hg - 850 mg/kg; Cd - 850 mg/kg - Soils 
above these contamination levels will tje placed in the 
Lead Smelter Closure. 

Reduce potential groundwater loadings from these 
sources 

Upland excavation cleanup goals (ESD 4-98) 

Pb -10,000 mg/kg; As - 850 mg/kg; Zn - 9,000 mg/kg; 
Sb - 850 mg/kg; Hg - 850 mg/kg; Cd - 850 mg/kg -Soils 
atmve these contamination levels will to placed in the 
Lead Smelter Closure. 

Document 

Oct 1990 AOC 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.5 

ROD 9.2.1 

ROD 9.2.1/ 

ESD 12-95/ 

ESD 4-98 

ROD 9.2.5/ 

ESD 12-95/ 

ESD 4-98 
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ROD Requirement 

Table 4-4 
Gulch Remedial Actions 

Remedial Action Objective/Goal Document 

9. Place cutoff wall in upper Govemment 
Gulch to divert clean water away from 
contaminated areas; place cutoff wall in 
lower Govemment Gulch to collect 
groundwater for treatment in the collected 
water wetland. 

Minimize contamination to SFCDR ROD 9.2.5 

10. Re-vegetate disturbed areas Minimize erosion ROD 9.2.5 

11. Relocate A-1 Gypsum pond to CIA. A 
portion of this material pile will be 
relocated from Magnet Gulch to the Lead 
Smelter Closure. 

Limit direct contact with contaminants and control 
migration of contaminants to surface and groundwater; 

Minimize infiltration through the gypsum material 

ROD 9.2.5/ 

ESD 12-95 

12. Install barriers consistent with land-use in 
remaining areas (a minimum of 6* of clean 
soil or other barrier will be Installed if 
surface concentrations >1000 mg/kg Pb) 

Minimize direct contact with contaminants ROD 9.2.5 

13. Pemfianent dust control through 
containment, "hot spot" removal, soil/rock 
barriers and re-vegetation 

Minimize contaminant migration and direct contact risk ROD 9.2.6 

4.3.2.3 Description of Remedial Actions Conducted at the Site 

A. Grouse Gulch 
The overaU goal of the Grouse GiUch remecUal action was to miriimize further 
contaminated sediment fransport down the gulch and thereby reduce the potential 
for recontamination of previously remediated areas within the city of SmeltervUle 
and sediment load into downstieam river systems. 

To achieve these goals, the foUowing work was conducted: 

• Approximately 1,200 cubic yards of taUings above the uppermost gabion 
structure were removed from locations closest to the creek and disposed in 
tiie CIA. 

• A new gabion dam was constructed in the lower reaches of the gulch to 
increase sediment retention time and to augment the sediment retention 
capacity of the existing gabion dam system in the gulch. 

• Sediment that had buUt up behind existing gabion dams was removed to 
provide more capacity for future runoff events. 

• The Wyoming mine dump located near the creek was buttiessed at its base to 
minimize the potential for erosion into the creek. To increase its stabiUty, 
approximately 2,000 cubic yards of mine dump material was removed and 
disposed at the CIA. 

06/14/00 4-31 



BUNKER M U RRST 5-YEAR NONPOP PUBUC COMMENT DRAFT 

• Accumulated sediment and aUuvium was removed from downsfream 
portions of the creek v^thin the SmelterviUe dty Umits to increase the flow 
capadty within this portion of the creek and to minimize the potential for 
overtopping into remecUated yards. 

• Access roads up through the gulch were improved to enable easier O&M of 
the gabion retention structures. 

The Grouse Gulch remedial action was implemented in the summer of 1997 using 
BLP bankruptcy funds. 

B. Govemment Gulch 
Those components of the Government Gulch remedy that relate dfrectiy to the 
demoUtion of faciUties located in the gulch are discussed in Section 4.3.6, Industrial 
Complex Remedial Action. The remecUal actions discussed in this section focus on 
source removal measures and contioUing migration of contaminants to surface and 
groundwater. 

As part of EPA perfomiing remedial actions at the Site, implementation stiategies 
were developed to increase the quantity of source removals (approaches beUeved to 
have a greater positive effect on health and the envfronment) and also defer some 
aspects of remecUes that appeared to have a low certainty of success or a narrow 
cost-benefit margin. For the Govemment Gulch remedial action, this specificaUy 
meant that: 

• TaiUngs removal quantities were significantiy increased (about two-fold) 
over those removal quantities estimated in the FeasibiUty Study (FS) and the 
ROD. 

• In Ught of the increased source removal action, EPA and the State chose to 
defer construction of the ROD-specified groundwater cutoff waU located up
gradient of the Zinc Plant and the groundwater coUection waU located down-
gradient of Phosphoric Acid Plant. These groundwater contiol and coUection 
systems are part of the long-term constructed wetland water tieatment 
remedy described in the FS and the ROD for the SmelterviUe Flats area 
(Section 4.3.3). As discussed in Section 4.3.3, long-term water tieatment and 
the constructed wetland tieatment technology is also being defened untU the 
benefits of the large-scale source removal actions can be evaluated. If further 
tieatinent is determined to be necessary, additional remedial measures wUl 
be evaluated. In adcUtion, if monitoring data incUcates that the source 
removal actions are effective in improving surface and groundwater quaUty, 
the need for either an ESD or ROD Amendment wiU be evaluated to address 
the ROD requfrement for groundwater contiol and coUection systems. 

• Because of ihe large-scale source removal action in Govemment Gulch, EPA 
and the State chose to defer lining Govemment Creek to reduce infUtiation 
into what was to be, under the FS approach, contamination left in-place. The 
large-scale source removal action resulted in EPA and the State deciding to 
reconstruct Govemment Creek as a 'natural channel'. The need for either an 
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ESD or a ROD Amencfrnent wiU be evaluated to adcfress the ROD 
requfrement to line Govemment Creek. 

From 1996 tiirough 1998, the Govemment Gulch remedy was implemented. This 
remedial action consisted of the foUowing work components: 

• Soil Removal Action: Nearly 700,(X)0 cubic yards of contaminated materials 
(tailings, waste rcx:k, and PlMs) were removed from the gulch extending 
from the upper reaches of Govemment Gulch dowm to McKinley Avenue. 
This quantity of removed material is over twice the amount of contaminated 
material that was projected to be removed under the remedy planned in the 
FS and ROD. Within the area of the creek channel, contaminated soU greater 
than 1,000 mg/kg lead was removed up to a maximum depth of 3 feet below 
the channel and then backfiUed with clean borrow. Outside the creek 
channel, soils with lead concentiations greater than 10,000 mg/kg were 
removed and then the area received a 6-inch ICP barrier cap typical for future 
industrial use. Verification testing of aU removal areas was conducted by the 
site removal verification team (RVT) (representatives of EPA, the State, cmd 
tiie USACE). 

• Reconstruction of Govemment Creek: Govemment Creek was reconstructed 
from the upper reaches of the gulch up to approximately 2000 feet south of 
McKinley Avenue. Plans are in place to continue reconstruction of 
Govemment Creek from McKinley Avenue to 1-90 where it flows into a 
culvert system under the highway in order to discharge into the SFCDR. The 
low flow channel of Govemment Creek was sized to handle a 25-year storm, 
with an enlarged channel section to handle the 100-year storm. The low flow 
channel was typicaUy rock-lined; the flood plain channel was vegetated. 
Concrete and riprap grade contiol structures were constructed intermittentiy 
along the creek profile at major changes in grade. 

• ICP Capping and Re-vegetation: A 6-inch deem soU ICP barrier cap was 
placed outside the channel floodplain area. The entfre gulch area was then 
hydroseeded, with tiie exception as noted above for the rock-lined low flow 
channel of Govemment Creek. WiUows were planted in riparian areas of the 
creek. 

C. Upper Magnet Gulch - Government-Implemented Action 
SimUar to Govemment Gulch, the primary objectives of the upper Magnet Gulch 
remediation were to focus on increased source removal actions and reconstmction of 
natural surface-water flow channels. The Magnet Gulch remediation implemented 
by EPA and the State included: 

• A-1 Gypsum Pond Removal: Conducted in 1995 and 1996, this action 
removed the gypsum and the A-1 embankment and consoUdated tiiese 
materials at the CIA and the Smelter Closure area. 

• Removal of Mid-Gulch Fill Materials: The mid-gulch area below the A-1 
gypsum pond was removed in 1997 to 1998. As noted above, this area of the 
gulch was infiUed to provide material storage areas for processing by-
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products and to provide space for the raifroad line to the Smelter. These 
contaminated gulch materials were removed and consoUdated in the Smelter 
Closure area. The EPA and State removal verification team (RVT) verified 
that soU removal levels had been achieved. Approximately 200,000 cubic 
yards of material were removed. In adcUtion, the box culvert that the inining 

, companies had constructed beneath tiie mid-gulch fiU to carry the flows of 
Magnet Creek was located and removed. 

• Reconstruction and Re-vegetation of Magnet Creek: In 1999, the portion of 
Magnet Creek above McKinley Avenue was reconstructed on native material 
after the source removal actions had been conducted. Because of the 
steepness of Magnet Gulch, erosion of the newly constructed channel was a 
concem resulting in three sediment retention basins being constructed along 
the creek's aUgnment to slow down water flow. The channel and banks were 
rock-lined to minimize erosion. Magnet Gulch was hydroseeded upon 
completion of the channel work. 

D. Lower Magnet Gulch, Partial Removal and Capping of A-4 Gypsum Pond — PRP-
Implemented Action 
This lower portion of the Magnet Gulch remecUal action is being performed by a PRP 
(Stauffer Chemical) and has not yet been completed. The ROD states that this 
impoundment can either be capped in-place, partiaUy, or completely removed as 
long as water quaUty performance standards are achieved. To date, the PRPs have 
implemented a progressive remedial approach that proceeds in a stepwise manner. 
InitiaUy, the impoundment was going to be closed by grading, capping, and re
vegetating the surface of tiie A-4 pond for surface water contiol and to minimize 
infUfration. Magnet Creek was to flow on top of the closed A-4 surface in a 
geomembrane-Uned channel prior to flowing down a drop structure constructed on 
the face of the northem A-4 embankment before discharging into Bimker Creek. The 
surface capping was completed, however, the Magnet Creek channel was not water
tight as it flowed across the dosed gypsum surface and leaked into the underlying 
gypsum material. The PRPs have since dedded to remove gypsum material within 
the area of Magnet Creek so that the channel wiU be constructed on natural grade. 
This approach to address the leaky channel is cunentiy being designed and is under 
discussion with the Agendes for tiiefr approval. 

E. Deadwood Gulch 
Deadwood Gulch, located to the east of Magnet Gulch, has historicaUy had the 
lowest levels of contamination in its surface water compared to the otiier major 
gulches at the Site. This was thought to be a result of tiie relative lack of industrial 
mining activity that took place in Deadwood Gulch in comparison with Govemment 
ahd Magnet Gulches. The Arizona Mine dump fiUed the nanow vaUey of Deadwood 
Gulch it its upper reaches, fri addition to the Arizona Mine Dump, various mine 
adits/portals surfaced in Deadwood Gidch that occasionaUy discharged 
groundwater seepage. Other than tiiese point sources of contamination, Deadwood 
Gulch contamination was primarily from the erosion of adjacent hillside soils that 
had become contaminated with smelter emissions. The Arizona Mine Dump that 
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blcKked the upper reaches of Deadwood Creek also resulted in significant quantities 
of rock bed load being fransported downsfream during run-off events. 

To adcfress the levels of contamination and the erosion damage in Deadwood Gulch, 
the foUowing remecUal actions were conducted: 

• Gabion Dam Sediment Removal: In 1995 and 1996, sediment that had 
coUected behind the gabicm dam retention structures was removed. The 
secUment wtis tested for contaminant levels and was found to be below 
cleanup goals enabling the sediment to be spread out along areas outside the 
creek bed and then hydroseeded. Since erosion continues in Deadwood 
Gulch, it is anticipated that periodic sediment removal behind the gabion 
dams wiU Ukely be reqiured until the hillside re-vegetation and the creek 
stabilization efforts become more stable. 

• Creek Stabilization: Creek stabilization work was conducted in 1998 using 
BLP remediation funds. The activities consisted of constructing smaU cobble 
and boulder grade check dams perpendicular to the creek flow about every 
200 to 300 feet. The purpose of tiie check dams was to slow stieam flow 
down, to drop out sediment/bedload, and to minimize erosion of creek 
banks on meander curves. TypicaUy the check dams were 1.5 to 2 feet high, a 
couple feet wide, and spanned perpendicularly across the channel. 

• Removal of Arizona Mine Dump: The Arizona Mine Dump was removed 
and hauled to tiie CLA for disposal in 1997 and 1998. Approxunately 500,000 
cubic yards of material was removed such that a reconstructed stieambed 
could be constructed in the previously blocked portion of Deadwood Gulch. 
The mine waste rock removed to the CIA was put to benefidal use as haul 
road surfacing on top of the CIA. 

• Lower Deadwood Creek Reconstruction: Lower Deadwood Creek from the 
ffrst gabion down to a sedimentation basin just south of McKinley Avenue 
was reconstructed in 1996 and 1997 using the BLP remediation fund. New 
culverts were instaUed under McKinley Avenue in Ueu of the existing under
sized box culvert. A site PRP (Stauffer Chemical) constructed a heavy riprap 
channel from the north side of the McKinley Avenue culvert down to Bunker 
Creek in the steep portion between the A-4 Gypsum Pond and the Lined 
Pond. 

4.3.2.4 Operations and Maintenance Considerations 

The O&M manual for the gulches discussed in this section is in tiie process of being 
developed. However, some maintenance issues that should be expected include: 

• Seasonal inspection and clean out of culverts and gabion dams. 

• Inspection and repafr, if necessary, of creek beds for erosion, piping around riprap, 
and grade structures. 

• Inspection and deanout of sedimentation ponds and disposal of sediments. 

06/14/00 4-35 



BUNKER H U RRST 5-YEAR NON-POP PUBUC COMMENT DRAfT 

• Insjjection and repafr, if necessary, of vegetated areas. 

• Inspection and repafr, if necessary, of caps. 

4.3.2.5 Assessment of Gulcli Remedial Actions (Grouse, Government, Magnet, Deadwood) 

A. Remedy Performance 
Remedy performance for the gulch actions can be judged based on whether the 
remedy satisfies the foUowing intent of the ROD and ESD documents: 

• Stable non-eroding surface water channels 

• Conteuninated soU either capped or removed such that migration to surface 
and groundwater is substantiaUy minimized 

• Vegetation reestablished suffidentiy such that surface water runoff wiU not 
erode caps 

• A suffident amount of contaminated source material removed such that 
groundwater contamination levels decrease with time. 

At this time, none of the gulch remecUal actions have been completed for more than 
1 or 2 years, such that it is premature to judge whether remedy performance has 
been achieved. In addition/in many areas, adcUtional actions are stiU requfred (i.e., 
riparian plantings for most gulches). 

It is however recommended that routine surveys be conducted to evaluate channel 
and cap stabiUty, success of vegetation, and surface water and groundwater quaUty. 
These surveys-wiU then pnjvide data for the next 5-year review. 

B. New Information 
No new information became evident during this 5-year review. 

C. Identify Deficiencies 
No deficiendes were evident during this 5-year review. Some components of the 
remedy have not yet been itutiated (e.g., riparian planting of Govemment and 
Deadwood Gulches), however, this is not considered a deficiency. 

D. Recommended Improvements 
No improvements to the gulch remedies are recommended at this time. 

4.3.3 Smelterville Flats Remedial Action 

4.3.3.1 Introduction and Background 

Mining companies constructed the first mUl at the Bunker HUl Complex in 1886 to process 
locaUy mined lead, zinc, stiver and otiier metals. Metals processing expanded and continued 
untU 1981. Before the widespread use of ponds to contain taiUngs, inining companies often 
disposed of taiUngs on the vaUey floor and in IcKal surface waters. The SFCDR received 
tailings in this manner from numerous mines and mUls in the SUver VaUey (see Sections 2 
and 3). A wood plank dam was constructed across the Pinehurst Nanows to retain tailings 
within the floodplain of the SFCDR. FaUure of dam and subsequent flooding resulted in a 
portion of the tailings being spread downstieam. 
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For the purposes of describing tiiis remecUal action, the boundaries of the SmelterviUe Flats 
area (Flats) are the northem bank of the SFCDR floodplain, Pinehurst Nanows to the west, 
the town of SmelterviUe on tiie south and the 1-90 West KeUogg interchange on the east 
(Figure 2). 

4.3.3.2 Review of ROD, ESD, & ROD Amendment Requirements 

Remedial actions for the Flats area as prescribed in the 1992 ROD and the 1998 ESD are 
Usted below: 

Table 4-5 
Smelterville Flats Remedial Actions 

ROD and ESD Requirements 

^WM^^^^P^S^^IK^lMtS^ 
1. Rock/vegetation barriers on truck stop and RV parte 

2. Temporary dust control during remediations; re-vegetate as part 
of long-temi solution 

3. Soil or rock barriers on exposed contaminated soils and tailings 
that cannot be re-vegetated 

4. Remove tailings as necessary for natural wetland and floodway 
constmction 

5. Constmct groundwater treatment wetland system upstream of 
Pinehurst Narrows 

6. Constmct collected water wetland treatment system 

7. Treatment Wetlands, if constmcted will most likely be located in 
an area different from Smelterville Flats 

8. Constmct floodway for SFCDR 

9. Runoff controls will be constmcted south of 1-90 in areas 
expected to be developed and paved 

Remedial Action 
Object ive/Goai 

^^^.^::^' 'sm.-
Minimize direct contact 

Minimize surface water erosion 
and wind dispersion of 
contaminants 

Minimize direct contact 

Control migration of contaminants 
to surface and groundwater, 
minimize the potential need for 
future water treatment 

Control migration of contaminants 
to surface and groundwater 

Treatment of specific surface 
waters collected at the Site, 
reduction of contaminants to 
SFCDR 

Treatment of specific surface 
waters collected at the Site, 
reduction of contaminants to 
SFCDR 

Minimize surface water erosion 
and sedimentation 

Minimize infiltration and percolation 
into underiying contaminants 

Document 

'. ' i-ij i-.vAi.'-:. _ ' j i 

ROD 9.2.2 

ROD 9.2.2 

ROD 9.2.2 

ROD 9.2.2 

ROD 9.2.2 

ROD 9.2.2 

ESD 4-98 

ROD 9.2.2 

ESD 4-98 

A. Final Design Solutions for the Flats 
Ultimately, many of the potential design solutions for the Flats were significantiy 
modified. As part of the State Superfund Confract, an agreement was reached to 
emphasize source removal actions as an initial response over tieatment systems in 
the Flats and Gulches areas (refer to Section 3.5). This resulted in two significant 
changes to the design of the Flats project. Ffrst, near total removal of the tailings in 
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tiie Flats was determined to be the most cost-effective method to reduce the potential 
need for groundwater and surface water tieatment-based remedial actions. 
Consequently, tailings were removed at quantities that greatiy exceeded those 
dfrected to be adequate by the ROD. EPA and the State of Idaho removed over 70 
percent more tailings volume from the Flats than that originaUy proposed as 
adequate to protect human health and the envfronment within the ROD (shown as 
Remedial Element #4 in Table 4-5). Second, EPA and the State decided that increased 
source removals would also occur in Govemment Gulch. 

As a result of the large-scale source removals in both the Flats and Govemment 
Gidch, EPA and the State dedded to defer construction of the giroundwater and 
surface water wetland freatment systems that the ROD requfres to be constructed in 
the Flats in order to evaluate if the increased focus on source removal wiU reduce 
and/or eliminate the need for further freatment. 

When EPA took over the Site in 1995, subsequent bench studies by the U.S. Bureau 
of Mines showed that the technical approach for the constructed wetlands was not 
viable on a year-round basis for the desfred water quaUty discharge requfrements 
(CH2M HILL, 1996). Bench-scale laboratory studies were performed by the Bureau 
of Mines specificaUy to test this freatment prcKess on Bunker HiU mine water. The 
bench scale program did not achieve freatment objectives (USBOM, 1998). 

If in the future, further freatment is detennined necessary, the results of the 
constructed wetlands freatment study wUl be re-evaluated, as weU as other types of 
freatment. 

As a result of this 5-year review, EPA wiU evaluate the need for an Explanation of 
Significant Differences or ROD Amendment to address the increased taiUngs 
removal on the Flats and the decision to defer construction of the groundwater and 
surface water wetiand tieatment systems. 

4.3.3.3 Description of Remedial Actions Conducted at the Site 

A. Rock/Vegetation Barriers on Truck Stop and RV Park 
The truck stop and RV park are located north of tiie SFCDR and east of tiie Theater 
Bridge (Figure 2). Pintiar capped both of these areas in the early 1990s. However, the 
material used for the cap was too high in arsenic to be acceptable. In 1996 to 1997, 
additional clean material was placed on the RV park (Chavez, 2000). Recapping of 
the truck stop area has been partiaUy accomplished with a 6-inch layer of topsoU 
placed over the portion of the property owned by the truck stop. This area wUl 
eventuaUy be seeded and used as a picnic area (Chavez, 2000). 

B. Temporary Dust Control during Remediations; Re-vegetate as Part of Long-Term 
Solutions 
During the taUings removal actions on the SmelterviUe Flats, dust suppression 
techniques were used during construction to minimize the amount of dust 
dispersion. Haul roads to the CIA were also watered to confrol dust. As part of the 
long-term remediation, aU areas sunounding the SFCDR upper bank and 
throughout much of the reconstructed floodplain were hycfroseeded. Riparian 
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plantings consisting of trees and shrubs are scheduled for installation during 2000 to 
2001. 

C. Soil or Rock Barriers on Exposed Contaminated Soils and Tailings That Cannot Be Re-
Vegetated 
EPA and tiie State removed tailings from the SFCDR floodplain in 1997 and 1998. A 
6-inch to 8-inch layer of native topsoU was placed over areas where contamination 
remained and where material was too coarse to support vegetation. 

Capping of remaining contaminated soUs was intended to prevent dfrect contact 
with the ccmtaminants by humans and animals. However, increased removal of 
tailings in the floodplain significantiy reduced this envfronmental issue. 

D. Remove Selected Jig Tailings as Necessary for Natural Wetland and Floodway 
Construction 
EPA and the State have removed nearly aU of the tailings within the Hats area north 
of 1-90 and fransported these materials to the CIA for disposal. 

SoU removal actions in the Flats were performed with the intent of maximizing 
source confrol via contamination removal. To that end the decision was made to 
remove as much mine waste taUings as possible to the CIA for containment. Severed 
test pit investigations and borings performed during the RI and remedial design 
phases of the project found the depth of tailings to be highly variable. They extended 
from one foot to 8 feet below the ground surface. The project team linked these 
results to visual identification of tailings and native aUuvium by a Removal 
Verification Team (RVT). Representatives of the EPA, IDEQ, and tiie USACE formed 
the RVT. The RVT acted in conjunction with verification sampling to detennine how 
much contaminated material should be removed from any given area. Lab analysis 
identified the levels of lead and zinc within verification samples. If necessary, further 
excavation occurred beyond the level established by visual inspection based on these 
sample analyses. The project team determined that removal of tailings to a level 
cleaner than the sediments carried by the river was impractical (Hudson, 2000, 
ZUka/Peterson, 2000). Consequently, tiie RVT set 3,000 mg/kg lead and 
3,000 mg/kg zinc as removal goals. These are the concenfrations found in the 
sediments typical of the SFCDR as documented in the RI (McCuUey, Frick, and 
Gilman, 1992). It should be noted that the 3,000 ppm removal goals for lead and zinc 
are not requfrements of the ROD and were used on a site-specific basis for the 
SmelterviUe Flats removal actions only. 

E. Construct Floodway for SFCDR 
The ROD further dfrected river work to improve groundwater and surface water 
quaUty by protecting sediments and remaining contamination from fransport during 
flood events. The ROD also sfressed erosion prevention. The ROD discusses how 
improvement to aquatic habitat could occur as part of the remecUal design solution. 
Perfonnance standards for the low-flow channels and floodplain were estabUshed in 
CH2M HILL (1996) as: 
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• Convey the estimated 2-year and 100-year recurrence-interval peak flows 
without increasing water surface elevations upstream of the Theater Bridge 
beyond those that would occrur for this flow under existing conditions. 

• Maintain the cunent level of flood protection for 1-90 and the airport for the 
100-year recunence-interval p>eak flow. 

• Eliminate impact to cunent flood flows in the SFCDR downsfream of tiie 
-project area. 

• Develop a "stable" low-flow channel and floodplain system, keeping the low-
flow channels along the northem part of the vaUey similar to existing 
concUtions. 

• Ensure that the reach of the SFCDR affected by these remedial activities has 
post-remedial action characteristics consistent with a functioning native 
species fishery. 

• Confrol sediment during construction to avoid adverse impacts to SCFCDR 
biota to the extent practicable. 

• Minimize erosion after construction is completed. 

Specific remedial work consisted of: 

• Grading back the riverbanks. 

• Armoring the lower bank with riprap. 

• Creating a flatier sloped upper bank protected with a combination of riprap, 
growth media and Uve branch plantings. 

• Construction of spiUways and sUls in the river channel. 

• Construction of low flow channels and overflow channel in tiie floodplain. 

• Reseed native, organicaUy enriched topsoils across much of the Flats. 

The river stabilization was constructed in 1997 through 1998. 

South of 1-90 Tailings Removals 
TaiUngs were also removed south of 1-90 as part of the SmelterviUe Flats remedial 
action. The tailings removal areas are designated as the West End and West County 
removal areas (Figure 2). The West End area is a nanow strip of land bounded on 
the north by 1-90, on the west and south by the UPRR right-of-way, and on the east 
by the City of SmelterviUe wastewater lagoons. The West County area is also 
bounded on the north by 1-90, on the west by the SmelterviUe wastewater lagoons, 
on the south by the UPRR and on the east by the right-of-way of "SUver Road". 

Tailings were removed in these cireas untU aUuvium was reached, generaUy between 
depths ranging from 5 to 10 feet, and were hauled to the CIA for disposal. The areas 
were regraded for cfrainage purposes and clean bonow soU from the Bonow Area 
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B. Discuss New Information 
As stated in Section 4.3.3.2, the bench scale constructed wetlands treatment study 
conducted by the Bureau of Mines in 1998 incUcated that the constmcted wetlancis 
treatment prcx:ess as currently configured would not be optimal to treat metals-laden 
water under site conditions and required discharge requirements. 

The SAMP is intended to provide an approach to cooperatively manage the Flats and 
to integrate new information into decision-making in the future. 

C. Identify Deficiencies 
As noted above in Section 4.3.3.6 A, the tmck stop portion of the RV Park is still in 
need of re-capping. 

D. Recommend Improvements 
It is recommended that the Flats area be included in future biological monitoring of 
plant and wUdlife that is planned to begin in 2000 under an inter-agency agreement 
between EPA and the U.S. Fish and WUdlife (Section 4.2). 

4.3.4 Centra! impoundment Area Closure 

4.3.4.1 Introduction and Background 

The CIA area was originaUy constructed in 1928 as the Bunker HiU Mine tailings 
impoundment. The upsfream method of impoundment construction was used to raise the 
height of the exterior dikes as new taiUngs were placed. The entfre structure was 
constructed over river gravel and a 1 to 5-foot thick layer of jig tailings. 

The CIA was operated in a manner simUar to a dewatering pond in that it was intended to 
accept slurries and saturated materials, aUowing the Uquid to drain tiirough the dikes and 
ultimately discharge to groundwater or surface waters. Tailings, gypsum, and some mine 
waste were deUvered to the CIA as slurry. Other materials were discharged as Uquid or 
dumped from trucks on the more stable areas. 

As shown in Figure 4, the CIA is composed of three cells defined by area and material 
placed. The West Cell contains primarily granulated slag from the Lead Smelter, the Middle 
Cell contains gypsum by-product from the production of phosphoric acid and overlies 
flotation tailings, and the East Cell contains primarily flotation tailings from the Bunker Hill 
Concenfrator. The Middle and East Cells are separated by a buried dike, which extends to the 
surface. The surface area of the top of the CIA is about 260 acres. 

Disposal of operational and process waste sfreams on the CIA was mostly discontinued 
when the Bimker HiU mine was shut down in 1982. However, the Cential Treatment Plant 
(CTP) continues to the present to dispose sludge to one pond on the CIA. AdditionaUy, for 
many years, the top of the CIA provided mine water storage prior to freatment at the CTP, 
either in the decant pond or flooding the entfre East CeU (Figure 4). The last time the CIA 
was flooded by mine water was in the winter of 1995 (CH2M HILL, 1996). 

As discussed above, the taiUngs were often placed in the CIA as slurry. It has been 
hypothesized that the water from these slurries, as weU as water impounded on top of the 
CIA in unUned ponds, has resulted in an isolated location of seepage from the CIA to the 
north and into tiie SFCDR, refened to as the "CIA seeps". However, this hypothesis has not 
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been condusively proved and other potential sources of seepage may be contributing to 
ccmtaminant loading to the SFCDR. SpecificaUy, the area where the CIA has been 
constructed is pairt of tiie old river channel of tiie SFCDR and as a result, the base of the CIA 
Ues on top of a gravel aUuvial layer. It has also been hypothesized that seepage beneath the 
CIA may come from tributary creek sources on the Site (e.g.. Magnet and Deadwood 
Creeks) that have a portion of thefr subsurface flow moving beneath the CIA into the 
SFCDR. At times when the river stage of the SFCDR is high (during spring run-off, for 
instance), the CIA seeps are not visible, but otherwise in low river water conditions, the seep 
locations into the SFCDR can be visuaUy observed. 

4.3.4.2 Review of ROD, ESDs and ROD Amendment 

Table 4-6 summarizes ROD and ESD requfrements for the Cenfral Impoundment Area 
remedial action. 

Table 4-6 
Central impoundment Area Remedial Actions 

ROD Requirement 

1. Temporary dust control measures 

Remedial Action Objective/Goal 

Minimize releases from this source 

Document 

ROD 9.2.3 

2. Institutional controls Prevent direct contact ROD 9.2.3 

Collection of upper zone groundwater in CIA 
seep area for wetland treatment 

Maximize efficient interception of contaminated 
groundwater from the "CIA seeps" 

ROD 9.2.3 
ROD 9.2.10 

Repository for consolidation of tailings, 
gypsum, and other non-principal threat 
materials removed as part of site removals. 

Consolidation of Industrial Waste Landfills to 
the CIA. 

Consolidation of Arizona Mine Dump rock to 
the CIA. 

Limited quantities of mine waste from other 
areas of the Coeur d'Alene Basin may be 
disposed in the CIA. 

Prevent direct contact and minimize infiltration 
through contaminated media. 

ROD 9.2.3 

ESD 4-98 

ESD 4-98 
ESD 4-98 

Close CIA without removing approximately 
30,000 cubic yards of suspected principal 
threat materials that were placed in the CIA 
by the PRPs in 1982. 

Increased protectiveness is provided by a lower 
permeability cap (1X10'^ cm/sec), that is specified 
in the ROD. 

ESD 4-98 

|6. Close CIA with a cap having a hydraulic 
conductivity of 1X10"® cm/sec or less, and re-
vegetate. 

Minimize infiltration and control erosion. ROD 9.2.3 
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was placed to bring the excavations to a suitable grade for long-term cfrainage. The 
remediated cireas were revegetated protect the surface cap and to minimize erosion. 

Further tailings removal actions to the east of these areas were not conducted by 
EPA and tiie State as these properties were either afready capped, were owned by 
PRPs of the site, or were cunentiy under high use by community industrial 
businesses. In Ueu of tailings removal actions in these areas, EPA and the State chose 
to conduct surface water cfrainage improvements to minimize infiltiation into the 
underlying taiUngs (as described below). 

G. South of 1-90 Runoff Control and Capping 
Improvements to runoff confrol and capping of tailings remaining in-place after the 
West County and West End removal actions are planned for developable areas 
immediately south of 1-90 near SmelterviUe in order to minimize percolation of 
runoff into the underlying contaminants (EPA, 1998). Runoff contiol measures are 
intended to reduce the potential for metals leaching into groundwater. The cap wiU 
conform to ICP requfrements and prevent dfrect contact with contaminants and 
minimize the potential for windblown dispersion of dust. RemecUal design for this 
activity is cunentiy ongoing with construction slated for the summer of 2000. 

Runoff confrol wiU be achieved by regrading the area and constructing a vegetated 
swale and storm-drain pipe paraUel to 1-90. The conveyance wiU fransport 
stormwater from just south of 1-90 and west of the SmelterviUe interchange 
approximately 6,500 feet west to a newly constructed sedimentation pond in the 
West End removal area (Figure 2). The majority of the stormwater conveyance wUl 
be in a swale, with the portion adjacent to the SmelterviUe wastewater freatment 
ponds in a buried pipe. TaiUngs beneath the profile of the swale wiU be over-
excavated to a depth of 2 feet below the final grade of the swale and backfiUed with 
clean (less than 100 mg/kg lead) soU and growth media and then vegetated. The 
properties through which the storm conveyance wiU run and from which tailings 
were not removed wiU be capped with a minimum of 6-inches of rock to prevent 
dfrect contact with taiUngs and reducedust generation. 

The project team is designing this remedial action to work in conjunction with future 
anticipated development of these properties. 

4.3.3.4 SAMP - Maintain the Integrity of the Remedy with Future Uses 

To protect the integrity of the remedy implemented in the Flats, the State of Idaho is 
preparing a Special Area Management Plan (SAMP). The plan is intended to establish 
common understanding of the Flats remediation, interaction with future development, long-
term floodplain function, and establishment of a sfreamlined permitting process for future 
activities. The decision to develop such a plan was adopted in the 1998 ESD (EPA, 1998). 

The intent of the SAMP is to provide a comprehensive, long-term approach to resource and 
floodplain management that considers aU stakeholder interests within the Flats area. The 
SAMP wiU provide a common vision for the Flats to improve permitting of local 
development whUe recognizing the functional role of floodplain and other natural 
resources. This wUl improve predic:tabUity for development interests and local governments 
without sacrificing envfronmental function. The SAMP helps assure agencies that impacts 
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are identified, acknowledged, and accepted as part of an overaU sfrategy for final Flats 
configuration, stabilization, and function (Bourque, 1997). 

The removal action performed in the Flats resulted in excavation of approximately 45 acres 
of land previously outside the 100-year floodplain (north along the airport) to below the 
100-year floodplain elevations. Although the positive results of reduced metals loading to 
the SFCDR, floodplain stabilization, and enhanced aquatic and wUdUfe habitat, are 
expected, some Icmg-term concems remain. These indude: 

• AbiUty of the floodplain to naturaUy stabiUze within a reasonable time frame. 
• Continued metals contribution from remaining taUings. 
• Protection of the Shoshone County Airport. 
• Loss/impad of currentiy developable County property. 

As part of the SAMP, an interagency group wiU oversee preparation of a master plan for the 
Flats to address these concems. The partidpating agendes and officials wUl include: 
Shoshone County, the City of SmelterviUe, IDEQ, Idaho Department of Water Resources, 
USACE, U.S. Fecierai Emergency Management Agency, EPA, BLM, U.S. Fish & WUdlife, 
Idaho Fish and Game, and the Coeur d'Alene Tribes. A primary goal of this group is a 
common understanding of interim and final cleanup concepts, stabilization, and restoration 
within the context of current and future floodplain work. In recognizing these aspects, this 
group wiU develop an interagency agreement, through the SAMP, that produces a stiategy 
for land use within the Flats area. 

The SAMP team wiU identify several jointly beneficial actions and management options 
such as: 

• Capping remaining tailings with irnpervious structuresf, buUdings, and pavement to 
prevent infiltiation into tailings whUe providing for development. 

• Enhanced protection of the Shoshone County Airport with expanded development 
along the northeast comer of the Flats. 

• Floodplain stabilization off-sets by developers to fund subsequent floodplain 
activities. 

• Higher pubUc awareness of the beneficial function of the restored floodplain 

4.3.3.5 Operations and Maintenance (O&M) 

Long-term O&M for the Flats is the responsibiUty of the State of Idaho. The State wiU take 
over this aspect when the remedy is detennined to be complete. Monitoring of the Flats wiU, 
occur during an interim 3-year period (CH2MHILL, December 1996). After this period, the 
formal fransfer of responsibiUty to the State from EPA wiU occur. Although wiUows wUl not 
yet have been planted, the 3-year stabilization period is scheduled to begin October 15,1999 
(TenaGraphics, 1999a). 

The focus of the O&M interim period is to: 

• Create an O&M plan for the Flats and develop the State of Idaho's process for 
implementing O&M activities. 
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• Implement O&M activities and monitor the achievement of interim and long-term 
performance standards for the Flats. 

• Revise, as necessary, the performance standards and interim O&M manual and 
procedures for the Flats to reflect the experience gained and lessons lecimed during 
the interim period. 

• Demonsfrate the achievement of aU final perfonnance standards for the Flats. 

Work on the interim O&M plan for this area is in progress. Cunentiy, a draft interim O&M 
Manual (TenaGraphics, 1999a) is being prepared which indudes scheduled and 
unscheduled O&M requfrements, repafr standards and autiiorization, equipment and 
personnel requfrements, refinements and modifications, and other considerations such as 
regulations, unresolved dedsions, and equipment and personnel substitutions. 

IDEQ and EPA prepared the Draft O&M Manual for the Hats. The agendes chose the Flats 
area for the ffrst O&M Manual because remedial activities in this area are very close to 
completion. Lessons learned from its development wiU be appUed to the completion of the 
remaining O&M Manuals (TenaGraphics, 1999b) 

Specific items that wiU need to be performed under Operations and Maintenance include 
inspection and repafr if requfred of: 

• Riverbanks: Check for bank erosion, bare ground, vegetative cover, riprap 
condition. 

• Sills: Check for structural condition, downsfream scour, lateral erosion, head 
cutting, deposition, and flow confrol. 

• Spillways: Check for debris, riprap condition, headcutting. 

• Floodplain^ Check vegetative cover. 

• Floodplain Berm: Check for structural condition and vegetative cover. 

• Wetland Ponds: Check for vegetative cover and deposition. 

• Wetland and Upland Re-vegetation Areas: Check vegetative cover. 

4.3.3.6 Assessment of Remedial Actions Conducted at the Site 

A. Evaluate remedy performance 
1. Rock/vegetation barriers at truck stop and RV Park. 

The RV Park remediation has been certified as complete (Chavez 2000). The area 
used as a truck stop is stiU in need of re-capping. 

2. Temporary dust-confrol during remediation; re-vegetate as part of long-term 
solutions. 
This remedial activity is in progress. The 'Emerald Pond' area just west of 
Theafre Bridge (Figure 2) was one of the first completed areas of tailings removal 
and reconstruction. This area shows a significant amount of natural wetiand 
vegetation that has occuned without planting. The response of Emerald Pond to 
the reworking of the Flats appears very favorable. Grasses and forbs were 
hydroseeded throughout the Flats area to begin establishment of herbaceous 
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cover. AdcUtional herbaceous work is not expected to begin untU there is an 
opportunity to see how nature responds to the soils and hycfrological regime that 
has been created elsewhere on tiie Flats. 

3. Soil or rock barriers on exposed contaminated soils and tailings that cannot be 
re-vegetated. 
This remedied action is stUl in progress. Surface barriers, particularly in the East 
of Theater Bridge area of tiie SFCDR, are placed in Ueu of complete removals. 
The choice of soU or rock barriers depends on future land use. High flows of the 
SFCDR have not been experienced since installation and may cause changes that 
wiU requfre repafr or re-evaluation of the remedy. The highest flows generaUy 
occur in late winter and early spring and should provide needed information as 
to the performance of the remedy over the 3-year interim O&M interval. 

4. Remove selected jig tailings as necessary for natural wetiand and floodway 
construction. 
As discussed in Section 4.3.3.2 A, over 70 percent more taiUngs were removed 
from the Flats area tiian was identified in the ROD (1.2 milUon cubic yards 
versus 700,000 cubic yards). The larger scale removal is expected to result in less 
migration of contaminated sediment to surface water and groundwater in the 
Flats area. Perfonnance monitoring wiU continue to detennine the effects of this 
larger scale removal action in relation to water quaUty improvement at the Site. 
As noted previously, if the large-scale removal actions do not improve water 
quaUty to desfred levels, water freatment or other remecUal altematives wUl be 
evaluated. 

5. Construct floodway for SFCDR. 
Construction was performed as designed. The stabilization project is stiU in 
progress, as tiie upper bank planting and riparian plantings have not yet been 
instaUed. Evaluation of the floodway's success relative to its perfonnance 
standards should be made after the 3-year interim period to take into 
consideration plant establishment and seasonal flow fluctuations. 

6. South of 1-90 Tailings Removals. 
The taiUngs removal project in the West End and West County areas is protective 
in that, as much as practicable, taUings were removed down to natural aUuvial 
gravels. Water quaUty is expected to improve over time since these taiUngs are 
removed and no longer in contact with infilfrated water or the fluctuation of the 
groundwater table. The surface cap placed on top of the removal grade provides 
for confroUed surface water drainage and support vegetation to minimize 
erosion. 

7. South of 1-90 Runoff Confrol and Capping 
This project wiU be constructed during the summer of 2000. The design criteria 
estabUshed for this action (over-excavating tailings beneath the runoff contiol 
channel (swale) by 2 feet and placement of a minimum 6-inch thick cap across 
the property sites) are expected to provide an adequate level of protection from 
dfrect contact with contaminants and a reduction of contaminant migration into 
the underlying groundwater. 
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B. Discuss New Information 
As stated in Section 4.3.3.2, the l)ench scale constmcted wetiands treatment study 
conducted by the Bureau of Mines in 1998 incUcated that the constructed wetiands 
treatment prcxiess as currently configured would not be optimal to treat metals-laden 
water under site conditions and required cUscharge requirements. 

The SAMP is intended to provide an approach to cooperatively manage the Flats and 
to integrate new information into decision-making in the future. 

C. Identify Deficiencies 
As noted above in Section 4.3.3.6 A, the truck stop portion of the RV Park is still in 
need of re-capping. 

D. Recommend Improvements 
It is recommended that the Flats area be induded in future biological monitoring of 
plant and wUdUfe that is planned to begin in 2000 under an inter-agency agreement 
between EPA and tiie U.S. Fish and WUdlife (Section 4.2). 

4.3.4 Central Impoundment Area Closure 

4.3.4.1 Introduction and Background 

The CIA area was originaUy constructed in 1928 as the Bunker HiU Mine tailings 
impoimdment. The upsfream method of impoundment construction was used to raise the 
height of the exterior dikes as new taiUngs were placed. The entfre structure was 
constructed over river gravel and a 1 to 5-foot thick layer of jig tailings. 

The CIA was operated in a manner simUar to a dewatering pond in that it was intended to 
accept slurries and saturated materials, aUowing the Uquid to drain through the dikes and 
ultimately discharge to groundwater or surface waters. Tailings, gypsum, and some mine 
waste were deUvered to the CIA as slurry. Other materials were discharged as Uquid or 
dumped from trucks on the more stable areas. 

As shown in Figure 4, the CIA is composed of three cells defined by area and material 
placed. The West Cell contains primarily granulated slag from the Lead Smelter, the Middle 
Cell contains gypsum by-product from the production of phosphoric acid and overlies 
flotation tailings, and the East Cell contains primarily flotation tailings from the Bunker Hill 
Concenfrator. The Middle and East Cells are separated by a buried dike, which extends to the 
surface. The surface area of the top of the CIA is about 260 acres. 

Disposal of operational and process waste sfreams on the CIA was mostly discontinued 
when the Bunker HiU mine was shut down in 1982. However, the Cential Treatment Plant 
(CTP) continues to the present to dispose sludge to one pond on the CIA. AdditionaUy, for 
many years, the top of the CIA provided mine water storage prior to freatment at the CTP, 
either in the decant pond or flooding the entfre East CeU (Figure 4). The last time the CIA 
was flooded by mine water was in the winter of 1995 (CH2M HILL, 1996). 

As discussed above, the tailings were often placed in the CIA as slurry. It has been 
hypothesized that the water from these slurries, as weU as water unpounded on top of tiie 
CIA in unUned ponds, has resulted in an isolated legation of seepage from the CIA to the 
north and into tiie SFCDR, refened to as the "CIA seeps". However, this hypothesis has not 
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been condusively proved and other potential sources of seepage may be contributing to 
contamiiumt loading to the SFCDR. SpecificaUy, the area where the CIA has been 
constructed is part of the old river channel of tiie SFCDR and as a result, the base of the CIA 
Ues on tcjp of a gravel aUuvial layer. It has also been hypothesized that seepage beneath the 
CIA may come from tributary creek sources on the Site (e.g.. Magnet and Deadwood 
Creeks) that have a portion of thefr subsurface flow moving beneath the CIA into the 
SFCDR. At times when the river stage of the SFCDR is high (during spring run-off, for 
instance), the CIA seeps are not visible, but otherwise in low river water conditions, the seep 
locations into the SFCDR can be visuaUy observed. 

4.3.4.2 Review of ROD, ESDs and ROD Amendment 

Table 4-6 summarizes ROD and ESD requfrements for the Cenfral Impouncfrnent Area 
remedial action. 

Table 4-6 
Central impoundment Area Remedial Actions 

ROD Requirement 

1. Temporary dust control measures 

Remedial Action Objective/Goal 

Minimize releases from this source 

Document 

ROD 9.2.3 

2. Institutional controls Prevent direct contact ROD 9.2.3 

3. Collection of upper zone groundwater in CIA 
seep area for wetland treatment 

Maximize efficient interception of contaminated 
groundwater from the "CIA seeps" 

ROD 9.2.3 
ROD 9.2.10 

4. Repository for consolidation of tailings, 
gypsum, and other non-principal threat 
materials removed as part of site removals. 

Consolidation of Industrial Waste Landfills to 
the CIA. 

Consolidation of Arizona Mine Dump rock to 
the CIA. 

Limited quantities of mine waste from other 
areas of the Coeur d'Alene Basin may be 
disposed in the CIA. 

Prevent direct cxintact and minimize infiltration 
through contaminated media. 

ROD 9.2.3 

ESD 4-98 

ESD 4-98 
ESD 4-98 

Close CIA without removing approximately 
30,000 cubic yards of suspected principal 
threat materials that were placed in the CIA 
by the PRPs in 1982. 

Increased protectiveness is provided by a lower 
penneability cap (1X10'^ cm/sec), that is specified 
in the ROD. 

ESD 4-98 

Close CIA with a cap having a hydraulic 
conductivity of IXIO"® cm/sec or less, and re-
vegetate. 

Minimize infiltration and cx)ntrol erosion. ROD 9.2.3 

06/14/00 4-46 



N 

300 600 900 

C H 2 M H I L L . 
SCALE IN FEET 

Figure 4 
CIA Location Map 

BUNKER HILL NON-POPULATED AREAS 
INITIAL 5-YEAR REVIEW 



BUNKER mu. RRST S-YEAR NON-POP PUBUC COMMENT DRAR 

4.3.4.3 Description of Remedial Actions Conducted at the Site 
A. Temporary Dust Control Measures 

In 1995, Pintlar rcx:ked the majority of the East and Middle Cells of the CIA for the 
purposes of minimizing afr-bome dust from the CIA. During the government-
implemented remedies, construction dust was also suppressed by watering the CIA 
and applying chemical sprays to inhibit dust (MK, 1999). The geomembrane cover 
placed on the CIA and the vegetating and rocking the exterior slopes are permanent 
meauis to mitigate dust from the CIA. 

B. Institutional Controls 
As stated earUer (Section 4.1.2), one of the priinary goals of the ICP is to prevent 
cUrect contact between humans and the remaining contamination. Several aspects of 
the CIA remedial action address this concem. A geomembrane cover system and 
vegetated surface wiU prevent dfrect exposure on the top of the CIA and the side 
slopes wiU either be rocked or revegetated to prevent dfrect contact. In addition, the 
area is entfrely fenced to prevent unauthorized access. 

C. Collection of Upper Zone Groundwater In CIA Seep Area For Wetland Treatment (Install 
System To Recover And Treat Contaminated Groundwater Surfacing North Of The CIA 
Through CIA Seeps. Convey to Constructed Wetland Treatment System.) 
As part of remedial design, CH2M HILL conducted an evaluation of the feasibiUty of 
coUecting the CIA seepage in the upper groundwater zone (CH2M HILL, 1996b). 
This evaluation indicated that it was not cost effective to coUect and freat the CIA 
seeps, primarUy because a coUection system would intercept a larger portion of 
upsfream groundwater than the actual CIA seeps. In addition, engineering analyses 
indicated tiiat once the CIA cap is completed and stormwater confrols are in place, 
that the ongoing consoUdation of the tailings in the CIA and gravity drainage of the 
water in the taiUngs would decrease over time such that 90 percent of the seepage in 
the CIA tailings pUe would have drained in 10 to 15 years without active coUection 
(CH2M HILL, 1996b). Based on these evaluations, EPA and tiie State decided to 
defer construction of a seep coUection system and instead wiU monitor the seeps 
after placement of the CIA geomembrane cap to evaluate whether the seepage flow 
is significantiy reduced or eliminated over time. 

Based on the above, EPA wiU evaluate the need for an Explanation of Significant 
Differences or ROD Amendment to address the deferment of construction of a seep 
coUection system. 

D. Close CIA, Soil/Clay Cap, Re-Vegetate after Emplacement of Jig Tailings from 
Smelterville Flats 
Approximately 1.2 miUion cubic yards of material from tiie SmelterviUe Flats, 
aciciitional material from the mine waste dumps and gulches, and a layer of slag has 
been placed on the CIA as of the end of November 1999. No additional materials wiU 
be placed there. The surface has been brought to grade, the subgrade prepared, and 
compaction was achieved. The outer perimeter dikes have been graded, rock cover 
placed, toe sloping done, top of dike sloping completed, and a lot of slag placed to 
date. The surface has been graded and the drainage channels instaUed. Cover 
instaUation is expected to be complete by the end of the 2000 construction season. 
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E. Limited Quantities of Mine Waste from Other Areas of the Coeur d'Alene Basin May Be 
Disposed Of In the CIA 
During 1999, residential soU from EPA's yard removal program in the Coeur d'Alene 
Basin was deposited in the CIA. In adcUtion, some contaminated soU from the State 
of Idaho Trustee projects was also cUsposed in the CIA. 

4.3.4.4 Operations and Maintenance 

An O&M plan has not yet been developed for the CIA Closure. General O&M requfrements 
for the completed CIA cover system are expected to include (CH2M HILL, 1997): 

• Periodic inspection and occasional maintenance wiU be requfred for the general 
cover areas, cfrainage system and sludge ponds. This indudes inspection and 
maintenance of settiement areas and maintenance of the cover system such as 
replacing soU, grass cover, or rock lost to erosion during severe storm events. Minor 
regrading would be required in areas where settiement causes water to pond over 
the cover. 

• The drainage system wUl requfre periodic inspection and deanout of catch basins 
and other structures. 

Additional O&M requfrements wiU be developed upon completion of the CIA Closure. 

4.3.4.5 Assessment of Remedial Actions 

A. Evaluate Remedy Performance 
The CIA remedial action has been ongoing since 1995 when site removal materials 
began to be consoUdated in the dosure area. The capping of the CIA is planned to 
begin in 1999 and be completed in 2000. A complete assessment of the CIA remedial 
action can therefore not be conducted until the fuU remedy is complete. Perfonnance 
observations from tiiose remecUal components that are complete are summarized 
below. 

1. Temporary Dust Confrol Measures 
Dust suppression techniques are being used during construction. Once the cover 
is in place contaminants from the CIA wUl be prevented from migrating as dust. 

2. Institutional Controls 
Fencing that is currentiy in place and enforced restrictions on access are 
preventing dfrect contact between humans and contaminants on the CIA. When 
the remedy is complete, the cover that wUl be placed wiU prevent cUrect contact 
as weU as dust generation and reduce infiltiation of water and metals migration. 

3. Collection of Upper Zone Groundwater in CIA Seep Area for Wetland 
Treatment 
As noted above, the collection and treatment of the CIA seeps is being deferred 
until the effectiveness of the CIA Closure cap to minimize infiltration into the 
underlying taiUngs has been evaluated. As noted in Section 4.3.4.3,10 to 15 years 
has been estimated for the CIA to drain on its own after capping. Based on this 
analysis, the next 5-year review will provide a mid-way point to evaluate whether 
the expected natural gravity drainage of the CIA is on frack. Also, as noted in the 
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Smelterville Flats section, construction of the treatment wetlands is being deferred 
in order to evaluate if the increased focus on source removals will reduce and/or 
eliminate the need for passive wetland or other type of treatment. 

4. Repository for Consolidation of Non-FTM Materials from Site Removals 
The material consolidation portion of the CIA remedial action is essentially 
complete. An estimated 2 million cubic yards of tailings and mine waste material 
has been consolidated in the CIA Closure since 1995. This large quantity of 
material came from several on-site sources, and represents a significant increase 
in protectiveness than if these site materials were left in place. Once the CIA 
cover is in place and gravity drainage of water within the taiUngs is complete, the 
underlying materials will be prevented from further leaching into surface water 
and groundwater. Long-term monitoring of surface and groundwater in the 
vicinity of the removal areas, as cUscussed in the site-wide monitoring program 
(Section 4.2), should indicate the success of the waste consolidation activity at 
minimizing metals releases from this source. 

5. CIA Closure 
This remedial activity is in progress. The final capping should be completed by 
the end of the 2000 construction season. The effectiveness of this remedial 
activity to reduce contaminant migration wiU have to be evaluated from results 
of long-term morutoring of groundwater and surface water in the vicinity as weU 
as water levels within the CIA fiU. However, the geomembrane cover that wiU be 
instaUed wiU have a permeabiUty several orders of magnitude lower than the 
ROD requfred permeabiUty of 1X1CK cm/sec. 

B. New Information 
The study of the coUected water wetiands freatment system reported by the Bureau 
of Mines in 1998 concluded that the current state of technology of this process would 
not be effective under year-round site conditions for freatment of the metals. The 
freatment component for the site flows, including the CIA seeps, was therefore 
deferred by EPA and the State in favor of more extensive removals of source 
contaminants at the Site. 

C. Identify Deficiencies 
None were found. 

D. Recommend Improvements 
None at this tkne. 

4.3.5 Page Pond Remedial Action - PRP-lmpiemented Remedial Action 

4.3.5.1 Introduction and Background 

This remedial action is being conducted by the PRP group of Heda, Sunshine Mining, and 
ASARCO witii oversight by tiie State of Idaho and EPA. 

The Page Pond Area is located near the west end of the Bunker HiU site, and is bounded on 
the east by the community of SmelterviUe, on the south and west by Highway 10, and on the 
north by the Union Pacific RaUroad Rights-of-Way (Figure 5). The Site comprises an area of 
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approximately 170 acres, induding approximately 70 acres of tailings repository and 
100 acres of wetlancis and riparian habitat. 

The Page Pond repository was used during the period between 1926 and 1968 as a 
deposition area for flotation tailings generated at the Page MiU in nearby Humboldt Gulch. 
Approximately 30 acres in the cenfral portion of the inactive 70-acre tailings repository now 
serves as the site of the Page Pond Wastewater Treatment Plant (PPWWTP) which was 
constructed in 1974. The PPWWTP indudes four aeration lagoons and a stabilization pond 
located atop the tailings impoundment. Treated effluent from the PPWWTP currently is 
conveyed to an outfaU along the SFCDR approximately a haU-mUe upsfream from the 
confluence of the river with Pine Creek. 

The Page Pond repository is essentiaUy surroimded by water that isolates it from pubUc 
access except via tiie access road for the PPWWTP. Two natural wetiands, the East and West 
Swamps, are located to the east and west, respectively, of the taiUngs repository. The 
wetlands are connected along the north boundary of the repository by the North Channel, 
which conveys water from the East Swamp to the West Swamp. A smaUer channel (the 
South Channel) is located along the southwest boundary of the repository and conveys 
localized runoff from the southeast comer of the repository eastward into the East Swamp. 
The water levels and surface areas of the swamps fluctuate seasonaUy with high water 
levels during periods of heavy rainf aU and snowmelt in the spring and early summer and 
low water levels in the late summer and faU dry season. 

In addition to the tailings in the repository, exposed taiUngs were present in the west end of 
the West Swamp in an area knov^m as the West Beach, in localized areas in the North 
Channel, and in smaU quantities in other locations within the Page Pond area. Investigations 
of the East Swamp did not identify any significant quantities of taiUngs. 

4.3.5.2 Review of ROD, ESDs and ROD Amendment 

The 1992 ROD identified the tailings in the Page Pond area as a source of localized 
contamination of surface water and groundwater and of windblown dust. The east and west 
bench areas adjacent to the PPWWTP is also sferving as repositories for soUs removed from 
residential properties witiiin the Bunker HiU site. Remedial actions specified in the ROD are 
summarized below in Table 4-7. 
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Table 4-7 
Page Pond Remedial Action 

Remedial Actions 

Temporary diist control 

Institutional controls 

Maintenance of existing fencmg 

Divert and modify the cfiannels of Humbolt and 
Grouse Creeks; consider the effect of 
modifications on habitat 

Removal of exposed tailings from the West 
Page Swamp area and placement of this 
material on the Page Pond benches 

Regrading, capping, and re-vegetation of the 
Page Pond tailings impoundment and dikes 
after emplacement of West Page Swamp 
tailings 

Evaluation of wetlands ass(x:iated with the 
Page Porid areas for water quality, habitat 
consideraitibns, and bio-monitoring 

Enhancement of existing wetlands in West 
Page Swamp using hydraulic controls 

Remedial Action 
Objectives/Goals 

^^^^^^^^g 
Minimize exposure from 
fugitive dust 

Prevent direct exposure to 
tailings and contaminated soil 

Prevent direct exposure to 
tailings and contaminated soil 

Isolate the creeks from 
contact with tailings; 
minimize habitat destruction 

Minimize exposure from 
fugitive dust; minimize 
releases to surface water and 
groundwater 

Minimize exposure from 
fugitive dust; minimize 
releases to groundwater 

Minimize habitat destmction 

Improve wetland vegetation 
and habitats 

Success Criteria 

Meet ambient air criteria 

Reduce the potential for 
accidental exposure 

Reduce the potential for 
unauthorized access 

Reduce releases from 
tailings into surface 
water; maintain habitats 

Meet ambient air criteria; 
reduce releases from 
tailings to surface water 
and groundwater 

Meet ambient air criteria; 
reduce releases from 
tailings to groundwater 

Maintain habitats 

Enhance vegetation and 
habitats 

Document 
Source 

^^^PSI 
ROD 9.2.4 

ROD 9.2.4 

ROD 9.2.4 

ROD 9.2.4 

ROD 9.2.4 

ROD 9.2.4 

ROD 9.2.4 

ROD 9.2.4 

4.3.5.3 Description of Remedial Actions Conducted at the Site 

The remedial action at Page Pond is ongoing and is planned by the PRPs to extend over 
several years. The primary remedial action is planned to be implemented in four actions: 

1. Removal of tailings from West Beach. 

2. Removal of remaining localized accumulations of tailings and placement of clean soU 
barriers. 

3. Modifications to the South Channel to increase flow capacity and efficiency from 
Humbolt Creek and to protect the toe of the south embankment; modifications to the 
North Channel to accommodate diversion of wastewater from the PPWWTP into the 
North Swamp; construction of the East Swamp and West Swamp outiet contiol 
structures, disdiarge channel, and culvert to the SFCDR. 
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4. Construction of intemal benns within the West Swamp. 

Of these four actions, only the removal of tailings from West Beach has been completed. The 
remaining acticjns are at the design stage. 

The design for removal of tailings in the West Beach area of the West Swamp caUed for 
removal of taiUngs that were at an elevation higher than 2,187 feet (AMSL) to tiie extent 
technicaUy practicable. The reference elevation was established 2 feet below the free-water 
surface that wiU be maintained in the West Swcunp after construction of an outiet contiol 
structure. The removed tailings were to be deposited onto the west bench adjacent to the 
PPWWTP (tiie Page Pond repository). 

Removal of approximately 40,000 cubic yards of West Beach tailings CKcurred in the winter 
of 1997-1998. The tailings were placed into the West Bench area of the Page Pond repository. 
About 50 percent of the tailings placed on the West Bench have been covered by soils from 
the MUo Creek flood confrol project. The tailings wiU eventuaUy be completely covered by 
residential soils derived from the residential yard deanup program of the Bunker HiU site. 
When the repository reaches final grade, the residential soUs wUl be vegetated to provide a 
permanent cover for the tailings. 

The current plan for Page Pond addresses other smaUer accumulations of taiUngs that are 
present in portions of the North Channel and in isolated areas of the West Swamp. Some of 
these tailings wiU be completely removed in the same manner as the West Beach taiUngs. If 
it is not practicable to remove taiUngs remaining in the West Swamp to the reference 
elevation (2,187 ft. AMSL), then the remaining tailings wiU be left in place and covered with 
a minimum of 12 inches of clean soU. Some tailings wUl be left in place above the reference 
elevation without placement of a soU cover if the tailings are located in areas with weU-
estabUshed wetland vegetation and if the vegetation would be desfroyed by removal 
activities. 

The Remedial Action Plan for Page Pond indudes improvements to the North and South 
Channels. Exposed tailings in the North Channel wiU be removed except where taiUngs wUl 
be below the reference elevation, where removal is not practicable or where tailings wUl be 
covered with embankment regrading materials. If exposed taUings remain above the 
reference elevation they wUl be covered with a barrier layer of clean soU. The Nortii Channel 
wUl be trimmed to accommodate the design 100-year, 24-hour storrti flow discharging from 
the East Swamp. A vegetative cover wUl be provided in the North Channel to provide 
erosion protection. A gated-concrete structure wUl be constructed in the North Cluuinel to 
aUow for diversion of wastewater from the PPWWTP into the North Channel. To confrol 
erosion, a grouted-riprap energy dissipation blanket wiU be placed over a non-woven 
geotextUe on a swale-shaped subgrade at the pipe outfaU from the wastewater diversion 
structure. 

The west portion of the South Channel conveys discharge from Humbolt Gulch and runoff 
from an adjacent road and repository embankments to the West Swamp. The east portion of 
the South Channel conveys locaUzeci runoff from an adjacent roadway and repository 
embeuikments into the East Swamp. Since the east portion of the Soutii Channel conveys 
only Icxralized nmoff, only minor construction such as channel trimming and grading are 
planned. The west portion of the South Channel wiU be trimmed to convey the design 
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100-year, 24-hour storm flow from Humbolt Creek. Riprap erosion protection wUl be placed 
along the toe of the repository embankment slope approximately 600 feet downsfream from 
the confluence of Humbolt Creek with the South Channel. 

Outiet confrol structures are planned for construction in the East and West Swamps. The 
outiet confrol structure for the East Swamp wiU be a wefr across the eastern end of the 
North Channel. The wefr wiU aUow discharge of water down to elevation 2,203.5 feet and 
raise the discharge elevation by approximately 2 feet above the existing channel. The East 
Swamp wiU remain saturated for longer periods of time but could shrink in area or become 
dry during periods of extended cfry weatiier. An outiet confrol wefr wiU be located at the 
westem edge of the West Swamp that wiU maintain a water level two feet above exposed 
taiUngs that remain in the West Beach. Since flows into the West Swamp wiU be 
supplemented by discharge from the PPWWTP, the West Swamp should remain saturated 
throughout the year. The outiet confrol wefrs in each swamp wUl be constructed of 
compacted earth fiU on firm native soU and wiU include a reinforced concrete siU and 
seepage barrier across the crest with an armored spiUway on the crest and the downsfream 
face. To confrol seepage tiirough and beneath the West Swamp wefr, a geosynthetic clay 
liner (GCL) wiU be used on the upsfream face of the wefr structure with an extension two 
feet below the invert. The West Swamp wefr wiU also be provided with a flume to aUow for 
measurement of flow rates and loading rates to the SFCDR. 

The existing outflow from the West Swamp into Pine Creek wiU be plugged and a new 
discharge channel and culvert wUl be constructed to aUow dfrect discharge into SFCDR. The 
cheuinel from the new West Swamp wefr wUl have a bottom width of 5 feet with 2:1 
sideslopes, a minimum depth of 4.5 feet, a gradient of 0.005 ft./ft., and a length of 
approximately 420 feet. The new channel wiU be weU vegetated to resist erosion. A new 
72-inch culvert wUl be instaUed under the raifroad embankment. The new culvert wiU be 
provided with headwalls and riprap blankets to protect the raUroad embankment, improve 
flow into the culvert, and protect the channel from scour. 

The existing plan calls for the construction of two intemal berms in the eastern portion of 
the West Swamp to promote a water flow. The final number and design of the intemal 
berms wUl be based on assessment of field concUtions prior to construction. The intemal 
berms wiU consist of clean granular fiU placed over soft marsh sediments. Approximately 6 
inches of growth medium wiU be placed on the berms and the berms wiU be planted with 
wetland/riparian vegetation. 

Access to the Page Pond area wiU be restricted to authorized personnel. Most of the area 
wUl be surrounded by water that wiU restrict pubUc access. The existing fencing and gates at 
the point of entry to tiie Site wUl be maintained and upgraded as necessary. PubUc access 
might be possible via the North Channel during dry periods. If this access route is found to 
be significant, new fencing with waming sigiis wiU be instaUed to restrict access. The need 
for and extent of new fencing wiU be determined in the field in consultation with EPA and 
State oversight representatives. 

Interim measures wiU be taken at the Site whUe the deanup action is implemented. These 
measures wUl include dewatering, stormwater management and sediment confrol, dust 
confrol, decontamination, and fraffic confrol. Dewatering pf the swamps wiU be aUowed to 
occur naturaUy during the dry season to aUow for minimum disturbance of wetland areas 
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during construction. Dewatering might also indude routing of cfrainage around areas 
during construction. Stormwater management and sediment ccmfrol wiU indude placement 
of temporary culverts to redfrect flows and instaUation of sUt fencing, sfraw bales or other 
secUment confrol faciUties downsfream of work areas. Upon completion of work natural 
flow paths wiU be restored and materials asscxiated with sediment contiol vdU be disposed 
into the Page Pond repository. 

Dust confrol wUl be accomplished using water trucks with hoses or spray bars. Heavy 
equipment, trucks, tools, and personnel wUl be decontaminated prior to leaving the Site in 
accordance with the goveming Health and Safety Plan. Most fraffic wUl be confroUed onsite, 
however if it becomes necessary to move equipment along pubUc roads the work wiU be 
done in accordance with Idaho Transportation Department rules and regulations. 

The Bunker HiU Populated Areas Operable Unit Five Year Review Report discusses and 
evaluates potential recontamination issues assodated with the PRPs residential soU disposal 
activities to the Page Repository. That document states that ICP soU samples obtained from 
the adjacent road and near the Page Pond area's gate were above cleanup levels of lead (up 
to 5,937 ppm) incUcating that the PRPs current vehicle decontamination procedures may not 
be adequate. That dcxrument also recommended that adcUtional decontamination and 
drainage confrol procedures be implemented at the Page Pond area to mitigate future 
vehicle fracking of contaminants. 

4.3.5.4 Operations and Maintenance 

Since construction of the majority of the Page Pond remedial action has not been completed, 
it is not possible to describe the final O&M plan. However, there are some proposed interim 
and post-closure O&M requfrements that can be summarized. Objectives for interim O&M 
are to: 

• Preserve the integrity and effectiveness of completed components of the remedy. 

• FacUitate subsequent remedial actions. 

• Limit erosion and tiansport of potentiaUy contaminated materials from the 
component areas of the Site. 

• Prepare the Site areas for winter shutdown periods between construction seasons. 

Interim O&M activities wiU indude instaUation and maintenance of interim stormwater 
management and sediment confrol faciUties (ditches, sUt fences, sediment fraps, flumes, 
splash pads, etc.) and dust confrol. 

Post-closure O&M activities wiU focus primarUy on ensuring the integrity of the closure 
surfaces, drainage faciUties, and site security provisions and on addressing monitoring of 
the performance and effectiveness of the remedy. Closure surfaces and site security 
provisions wiU be regularly inspected and repafred as necessary. Drainage faciUties wiU be 
inspeded to identify the onset of erosion, cUsplacement of riprap, loss of vegetation, 
localized slope instabiUty, or debris deposition and wiU be maintained and repafred as 
necessary. 
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Envfronmental monitoring wiU indude sampling and testing of upstream and downsfream 
surface water and effluent from the PPWWTP, sampling and testing of upgradient and 
downgracUent groundwater, sampling and testing of soils and sediments in the West 
Swamp along surveyed fransects, and monitoring of the establishment of wetland/riparian 
vegetation on the Site. Envfronmental monitoring wiU be reviewed every 5 yeais to evaluate 
the need for a continued long-term envfronmental monitoring program. 

4.3.5.5 Assessment of Remedial Actions 

A. Evaluate Remedy Performance 
The only remedial action that has been completed at the Page Pond site is removal 
and relcKation of tailings from the West Beach area of the West Swamp. The cleanup 
action was completed in accordance with the ROD. The only remaining work to be 
done on this cleanup action is the covering of the taiUngs with residential soU. This 
work wiU be completed as additional residential soils are generated from the ICP. 
Interim dust confrol measures wUl prevent afr releases from uncovered West Beach 
taiUngs and interim access confrols wiU prevent exposure. 

The remaining remedial actions for Page Pond are expected to meet ROD 
requfrements for minimizing releases to afr, sediment, and soU and enhancing 
wetiand vegetation. The increased water level in the East Swamp wUl prolong the 
seasonal high water level and enhance wietland vegetation. The increased water level 
in the West Swamp, in combination with flow diversion from the PPWWTP into the 
West Swamp, are expected to enhance wetiand vegetation and prevent tailings 
remaining in the swamp from drying out and becoming fugitive dust. The 
establishment of wetiand and riparian vegetation in combination with other erosion 
confrols wiU minimize releases of tailings and thefr potential contamination of 
sediment. Placement of a vegetated residential soU cap over taiUngs deposited on the 
East and West Benches wUl prevent releases to soils and minimize potential 
exposure to waterfowl feeding in the area and to humans. 

According to design analyses, releases of metals from tailings into surface water and 
groundwater wiU be minimized by placement of a vegetated residential soU cap over 
taiUngs on the east and west benches, maintenance of an elevated water level in the 
West Swamp, and the diversion of wastewater from the PPWWTP into the West 
Swamp. The vegetated residential soU cap on the benches is designed to increase 
evapofranspfration and reduce leachate generation and subsequent groundwater 
contamination from infUfration through the taiUngs. The increased water level and 
wastewater diversion into the West Swamp are designed to inaintain a near neutial 

— - pH and create metal sulfides that wUl decrease the mobUity of metals in tailings or -
sediments remaining in the West Swamp. Since these RAs have not been 
constructed, an evaluation of the effectiveness of these remecUes cannot be 
completed at this time. Post-construction surface water and groundwater monitoring 
wiU be necessary to evaluate the effectiveness of these RAs on reducing releases to 
surface water and groundwater. 
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B. Discuss New Information 

In 1996, EPA requested technical assistance through an interagency agreement from 
the U.S. Fish and WUdlife Service (USFWS) to characterize wUdlife and vegetation in 
the Page Ponds area. This infonnation was to document baseline biological 
conditions prior to remedial actions. A final report, prepared by USFWS in 1999, 
indudes a waterfowl and breeding bfrd survey, identifies seasonal waterfowl use of 
the Page Ponds area including the tieatment ponds and swamps, discusses 
waterfowl blood sample results, and characterizes the wetiand and riparian 
vegetation in the swamps. The report condudes that: waterfowl numbers and 
diversity are most likely impacted by human activity adjacent to the freatment 
ponds and swamps; waterfowl captured in the East Swamp had elevated blood lead 
concenfrations; and that possible sources of lead indude tailings present in the 
ponds and swamps, possible afrbome deposition, and storm water run-off entering 
the freatment ponds. These results wUl be used in the development of the biological 
monitoring program for the entfre site, discussed in section 4.2 of this document, 
which is currently being planned. 

C. Deficiencies Identified 

A recent draft memorandum (CH2M HILL, 1999) has recommended improvements 
to the Page Pond baseUne and routine groundwater and surface water monitoring 
programs. In particular, the draft memorandum indicates that four of seven existing 
monitoring wells plus two new weUs should be included in the groundwater 
monitoring program (see Figure 5). The memorandum proposes the establishment of 
four new surface water monitoring stations. Proposed parameters for groundwater 
monitoring wells are lead, zinc, cadmium, arsenic, nifrate, phosphate, fron, 
manganese, ammonia, total organic carbon, pH, specific conductance, temperature, 
and static water level. Proposed surface water chemical monitoring parameters are 
the same as for groundwater except for the addition of total Kjeldahl nitiogen, 
dissolved organic carbon, total suspended soUds, and dissolved oxygen. Flow rates 
at each surface-water monitoring station are also proposed in the memorandum. 
Additional detaUs regarding proposed monitoring stations, frequencies, and 
parameters are provided in the draft memorandum. 

The infonnation in the draft memorandum suggests that there are possible 
deficiencies in the existing Page Pond monitoring program. The memorandum wUl 
need to be reviewed, revised, and finaUzed before the possible deficiencies can be 
verified and remecUed. 

D. Recommended Improvements 

The Bunker HUl Populated Areas Operable Unit Ffrst Five Year Review Report 
discusses and evaluates the potential for inadequate decontamination procedures at 
the Page Ponds area that has resulted in vehicle fracking of contaminants to the 
Populated Areas of the Site. For further infonnation and recommendations on this 
topic, please refer to Populated Areas First Five Year Review Report. 

The memorandum regarding the Page Pond monitoring program (CH2M HILL, 
1999) makes the foUowing recommendations for further action and evaluation: 
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• Clarify regulatory considerations regarcUng beneficial wetland 
discharge of sewage effluent to a water of the state. 

use, eind 

• Develop a work plan that describes monitoring weU installation, installation 
of surface water flow measurement devices, QuaUty Assurance and QuaUty 
Confrol (QA/QC) requfrements and data quaUty objectives for water quaUty 
sampling and cuialysis, sampling protocols, database management 
responsibiUties, and routine reporting requfrements. 

• Develop objective assessment statistical methods of analysis for determining 
the overaU effectiveness of the wet dosure remecUation. 

• InstaU additional groundwater monitoring wells, flow gauging devices, and 
staff gauges to complete the overaU monitoring network; survey aU new 
wells and staff gauges to establish horizontal and vertical contiol. 

• Identify coordination opportunities with the adminisfrators of other water 
quaUty monitoring programs to minimize coUection of potentiaUy redundant 
data. 

As mentioned above, tiie memorandum wiU need to be reviewed, revised, and 
finaUzed before these recommendations can be approved and implemented. 

Other than possible changes to the monitoring program, there are no current 
improvements that have been identified for the Page Pond remedial action. Long-
term O&M of the remedial action should minimize metals releases to afr, soU, and 
sediment. Future improvements might be necessary if post-construction 
groundwater and surface water monitoring determine that significant metals 
releases are continuing from the West Swamp or from the East and West Benches. If 
metals releases continue from tiie West Swamp, additional chemical adjustment of 
water within the swamp, or excavation and capping of additional taiUngs and 
sediments might be necessary. If continued leaching of metals from the benches is 
identified as a source of significant metals releases, installation of an impervious cap 
over the benches might be necessary to further reduce infiltiation into the taUings. 

4.3.6 Industrial Complex Remedial Action 

4.3.6.1 Introduction and Bacl(ground 

The 1992 ROD defines the Industrial Complex as comprised of three main areas: the Lead 
Smelter, the Zinc Plant and the Mine Operations Area. This section focuses on the Lead 
Sinelter, Zinc Plant, Phosphoric Add Plant and the various areas used to store mine process 
materials (ores, concenfrates, processed or partiaUy processed material) asscx:iated with 
these faciUties. The Mine Operations Area is discussed separately in Section 4.3.7. 

The Industrial Complex typicaUy contained the most highly contaminated areas of the Site 
with metal concenfrations of mine processing material accumulations and soUs weU into the 
percentage range in many instances. Process material accumulation sites were present 
within and outside the various faciUties. Risk assessments conducted during the Remedial 
Investigation (RI) phase resulted in a sub-set of site process materials that were designated 
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at Prindpal Threat Materials (PTMs) based on thefr higher level of contamination. PTM 
acticm levels are: 

• Antunony-127,000 mg/kg 
• Arsenic -15,000 mg/kg 
• Cadmium-71,000 mg/kg 
• Lead-84,600 mg/kg 
• Mercury-33,000 mg/kg 

Figure 6 shows the locations of the Lead Smelter, Zinc Plant, Phosphoric Add Plant, and the 
Smelter Closure area. The Smelter Closure area is where the demoUtion debris from the 
Lead Smelter, Zinc Plant and Phosphoric Add Plant and contaminated soU from various soU 
removal actions across the Site were cUsposed. 

4.3.6 2 Review of ROD, ESDs, and ROD Amendment 

Table 4-8 summarizes ROD, ESD and ROD Amencfrnent requfrements for the Industrial 
Complex remecUal action. 

Table 4-8 
industrial Complex Remedial Actions 

ROD and ESD Requirements Remedial Action 
Objective/Goal 

Document 

1. Temporary dust control on material 
accumulation sites 

2. Remove PCB transformers and PCB 
contaminated soils 

3. Repair or remove asbestos materials 
4. Institutional controls 
5a. Demolish Lead Smelter, Zinc Plant and 

Phosphoric Acid Plant structures in-place 
and cap to reduce infiltration. 

5b. Place contaminated materials and debris 
from the Zinc and Phosphoric Acid Plants in 
the Lead Smelter Closure and eliminate the 
closure planned for the Zinc Plant Area. 

5c. Maintain the Zinc Plant Concentrate 
Handling Building and Warehouse Building 
so that these structures can be turned over 
to the county for use as maintenance 
facilities. 

6. Demolish the Phosphoric Acid Plant 
warehouse 

7. Relocate Boneyard materials under Smelter 
1 Cap 

Control migration of windblown 
dust 
Minimize direct contact risk 

Minimize direct contact risk 
Minimize direct contact risk 

Minimize direct contact risk 

Reduce O&M costs by 
eliminating Zinc Plant closure. 

Decontaminate structures to 
minimize direct contact risk 

Minimize direct contact risk and 
imminent safety hazard 
Minimize direct contact risk 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.1 
ROD 9.2.5 
ROD 9.2.5 

ESD 12-95 

ESD 4-98 

ESD 4-98 

ROD 9.2.5 
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Table 4-8 
Industrial Complex Remedial Actions 

ROD and ESD Requirements 

8. Consolidate under the Smelter Cap: 
- slag from west cell of CIA 

material accumulations including former 
waste disposal or holding pond 
sediments within Smelter Complex 
contaminated soil, tailings, and mine 
waste from removal actions conducted 
within the Site boundaries 

9. Close the Smelter Closure area with a cap 
having a hydraulic conductivity of 1 x 10-7 
cm/sec or less and re-vegetate to minimize 
erosion 

10. Reprocess principal threat materials (PTM) 
and other recyclable materials to minimize 
the volume of materials under the closure 
cap 

11. Dispose PTMs under the Lead Smelter Cap 
in a fully lined monocell (this amends ROD 
9.2.5 which required chemical stabilization of 
PTMs) 

12. Demolish four (4) stacks in the Lead Smelter 
and Zinc Plant 

Remedial Action 
Objective/Goal 
Minimize direct contact risk 

Minimize direct contact and 
infiltration and control erosion 

Material reuse 

Minimize direct contact risk and 
reduce potential for migration to 
groundwater 

Minimize direct contact risk 

Document 

ROD 9.2.5 

ROD 9.2.5 

ROD 9.2.5 

ROD Amdt 9-96 

ESD 4-98 

4.3.6.3 Description of Industrial Complex Remedial Action 

The primary objective of the Industrial Complex remedial action weis to consoUdate 
contaminated soU and material accumulations from site removal actions and debris 
resulting from demoUtion of the Industrial Complex structures into an engineered dosure 
with a low permeabiUty cap. This section describes the various components of this remedial 
action. 

A. Demolition of industrial Complex Structures 
Industrial Complex structures were demolished in two phases: 

• Demolition of Fire-Risk Structures (1995): Wood structures, within tiie Lead 
Smelter and Zinc Plant, were demolished in the first phase of demoUtion in 1995. 
A total of 87 structures (about one-fourth of the structural area) were demolished 
(OHM, 1995). Prior to demoUtion, PCB-containing equipment was removed and 
disposed in accordance with appUcable regulations, asbestos was removed, 
bagged and consoUdated within a specific area of the Smelter Closure, and select 
equipment was salvaged for reuse or recycling. Lead Smelter structures were 
demolished in-place; Zinc Plant structures were demoUshed and than hauled to 
the Smelter Closure for burial. Slag was used as in-fiU material with tiie wooden 
demoUtion debris to minimize void spaces and the potential for future 
settlement. 
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• Demolition of Lead Smelter, Zinc Plant, and Phosphoric Acid Plant (1995 -
1997): The remaining structures of the Lead Smelter, Phosphoric Add and Zinc 
Plants were demoUshed between 1995 and 1997 (Morrison JCnudsen, 1999). 
Similar to the procedures used for the wooden fire-risk structures, aU PCB-
containing equipment or other hazardous materials were removed prior to 
demoUtion. Asbestos abatement procedures were also sUiular with removed 
asbestos ccmtinuing to be disposed in the southwest comer of the Smelter 

Closure. Since the structures demolished in this phase were primarily steel and 
concrete, the resulting debris often needed to be reduced in size in order to be 
fransported to the Smelter Closure as weU as to minimize void spaces in the 
closure area. Slag, and eventuaUy contaminated soU from various site removals, 
was used as in-fill for the debris. 

• The Smelter and Zinc Plant stacks were dynamited on May 26,1996 (Morrison 
Knudsen, 1999). The ROD initiaUy cUd not requfre demoUtion of tiie two taUest 
stacks, but rather that, at a minimum, they be decontaminated. As noted in 
Table 4-8, the 1996 ROD Amendment revised the ROD to include demoUtion of 
these structures. The Lead Smelter stacks were feUed into the closure area and 
buried with the rest of the demoUtion debris. The Zinc Plant stack was feUed to 
the northeast behind a smaU ridge and buried in-place. 

B. Consolidation of Debris and Otiier Contaminated iUiaterials in Smelter Closure 
The general intent of the ROD with respect to consoUdation of contaminated 
materials was to place the most contaminated materials within the Smelter Closure 
(and Zinc Plant closure prior to its eUmination in deference to a single debris closure 
area). For this reason, the ROD requfrements for hydrauUc conductivity of the 
Smelter Closure cap were one order of magnitude more protective (10-7 cm/sec 
versus 10-6 cm/sec) than tiie ROD requfrements of the CIA Closure cap. (However, 
as noted in Section 4.3.4, CIA Closure, the inclusion of a geomembrane cover for the 
CIA increased the protectiveness of this closure to a level equivalent with the 
Smelter Closure). However, the phUosophy of pladng the most highly contanunated 
materials in the Smelter Closure continued, due in part to its greater cUstance from 
the SFCDR. Figure 6 shows the outline of the dosure area. This area was designed to 
accommodate up to 420,000 cubic yards of material (CH2M HILL, AprU 1996, July 
1996). 

A brief description of the materials consoUdated in the Smelter Closure foUows: 

Demolition Debris: As noted above, debris from the Lead Smelter, 
Phosphoric Add and Zinc Plants was consoUdated in the Smelter Closure 
area. The debris was sized cmd placed to minimize void spaces. Slag and 
contaminated soU from removal actions was used to in-fiU voids. The debris 
and slag/soU layers were tjrpicaUy compacted by the fraffic of frack dozers 
and haul equipment. The debris and soU were placed to the lines and grades 
of tiie final closure plan (CH2M HILL, April 1997). 
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Principal Threat Materials: PTM Mono-CeU: The 1996 ROD Amendment 
revised the 1992 ROD such that aU PTMs except mercury were to be 
contained rather than stabilized. The ROD was amended because disposal of 
the PTMs in a mono-ceU was judged to be equaUy protective as stabilization 
and up to 90 percent less costiy. The requfrement for stabilization of mercury 
contaminated material was not revised. The containment system requfred by 
the ROD Amencfrnent is a fuUy-Uned and sealed geomembrane mono-ceU 
constructed withfri the boundary of the larger Smelter Closure (CH2M HILL, 
May 1996). Figure 6 shows the IcKation of the PTM ceU. Figures 7 and 8 
provide more detaUed plan and sectional views of the PTM ceU. The PTM ceU 
was designed and constructed in 1996 through 1997. The PTM ceU was 
designed to have a maximum capadty of about 125,000 cubic yards of 
material. The geomembrane cover of the PTM ceU could be adjusted as 
necessary to account for the wide volume range of expected PTMs. Stabilized 
mercury contaminated materials were also deposited in the PTM ceU. The 

PTM volume placed in the ceU was not surveyed, however, based on general 
elevations of the top geomembrane cover, it is estimated that about 80,000 to 
100,000 cubic yards of PTMs are contained in the PTM ceU. 

Boneyard Material: Figure 2 shows the general Icxration of the Boneyard area. 
This area was used by the operators of the Smelter to dispose of process 
material accumulations and unused metal and wood debris from the faciUties 
and processing equipment. Sampling conducted during the Remedial Design 
phase indicated that the majority of the contaminated Boneyard material was 
located witiiin the upper 5 feet and that the soU concenfrations were typicaUy 
below PTM level. Based on the remedial design sampling, the majority of the 
Boneyard soU and larger wood and metal debris was deposited in the general 
Snielter Closure area. 

Non-PTM Contaminated Soil: Contaminated soU excavated as part of the 
source removal actions conducted throughout the Site that was below the 
specified PTM levels was disposed in either the CIA or the Smelter Closure. 
The decision of which closure would receive contaminated soU was primarily 
based on minimizing haul cUstances, accepting enough material at the 
Smelter Closure to meet final capping grades, and the closure schedule for 
the Smelter Closure final capping. Once the Smelter Closure final capping 
began in 1997, the CIA became the one contaminated soU consoUdation area 
at the Site. The contaminated soU was placed within and on top of the 
demoUtion debris enabling the surface to be graded and contoured as 
necessary to accommodate the final closure grades necessary for capping and 
long-term surface water confrol. 
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• Slag and A-1 Gypsum Pond Materials: As noted above, slag was used as in-̂  
fiU material in voids during placement of the demoUtion debris. The west ceU 
of the CIA provided the slag source. When it was realized that the Smelter 
Closure could accommcxlate adcUtional material, a portion of the A-1 
Gypsum Pond (Figure 2) was also placed in the Smelter Closure because of 
the shorter haul cUstance in comparison to the CIA. 

C. Capping the Smelter Closure 
Once the contaminated soU was placed to its final design closure grades the Smelter 
Closure area weis capped with a geomembrane liner and re-vegetated (CH2M HILL, 
June 1997). The dosure was capped in two phases spanning two construction 
seasons, 1997 and 1998. Specific components of the Smelter Closure cap include: 

• Qosure Configuration and Grading: The 30-acre dosure area footprint was 
defined by the existing perimeter roads encompassing the Smelter. The 
grading plan for the dosure was developed to attain the containment volume 
necessary for the removal actions and as necessary for stabiUty of the 
geomembrane cover layer. Slopes typicaUy ranged between 3:1 to 4:1 and 
flatter. The top of the dosure area was designed to be adjusted, as necessary 
to accommodate either greater or less volumes of consoUdated materials. 

• Cover System: The cover system consisted of 6 inches of slag placed on top 
of the final layer of contaminated material which served as a cushion for tiie 
overlying textured 60-inU HDPE geomembrane; a strip cfrain system to 
coUect and convey infUfration to positive cfrainage outiets; and 12-inches of 
drain material (also slag) covered with 12 inches of growth media (a topsoU-
like material). The growth mecUa was then re-vegetated. 

• Surface Water Management Surface water management system consisted of 
stormwater ditdies constructed around the perimeter of the closure, runoff 
confrol berms constructed on top of the cover, and culverts beneatii 
roadways. The stormwater cUtch system was designed anci constructed to 
prevent run-on onto the dosure cap and to coUect stormwater and convey it 
to one of three adjacent creeks, (Govemment, Magnet, or Bunker Creek). 

D. Re-vegetation of Disturbed Areas 
The Smelter Closure cover and disturbed areas in the general vicinity were 
hydroseeded upon completion of the construction. Native seed mixes were used that 
had proven to be successful at the Bunker HUl site. 

E. Borrow Area Development and Future ICP Landfill 
To satisfy the "clean" fiU (less than 100 mg/kg lead) requfrements needed to 
complete several of the remecUations, a borrow area was developed on a knoU 
located to tiie west of tiie Smelter (Figure 2) (CH2M HILL, April 1997). GeneraUy, tiie 
upper foot of soU on this knoU did not meet the ICP dean fiU requfrements, and 
therefore was stripped and stCKkpUed to be used as growth media for the Smelter 
Closure vegetative layer. The borrow was used for general site fiU in contaminated 
soU removal areas, for growth mecUa development, and as grading fiU needed for the 
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Smelter Closure. The bonow area wiU also be used as a dean soU source for backfiU 
and capping when future remecUations are conducted in the vaUey by the IcKal 
community. 

A future disposal area to be located within the confines of the Bonow Area is 
currentiy being designed by EPA and tiie State for IcKal community use. The 
purpose of this repository wiU be to consoUdate conteuninated waste that may be 
generated by the community during remecUations that is not being accepted by the 
local munidpal landfills because of its suspected high contamination levels. This ICP 
landfiU is anticipated to be constructed in 2001. i 

F. McKinley Avenue 
The AprU 1998 ESD provides for EPA's partidpation with the lcx:al communities in 
the repafr of McKinley Avenue once site remecUations have been completed. During 
the remediation phase, the portion of McKinley Avenue that extends from the edge 
of KeUogg to Govemment Gulch road was closed to pubUc fraffic. This portion of the 
road received heavy truck fraffic as part of the remediation. In Ught of this, EPA 
agreed to compensate the City of KeUogg for $542,530 for the remedial impacts. The 
City of KeUogg wiU be responsible for repairs, upgrades, or reconstruction of 
McKinley Avenue in the future as they see fit. 

4.3.6.4 Operations and Maintenance Considerations 

An O&M plan for the Smelter Closure has not yet been prepared. However, it is anticipated 
that O&M activities would include: 

• Routine inspections of the dosure cap vegetation for growth and signs of erosion. 

• Inspection of ditches, runoff confrol berms and culverts for erosion and debris 
accumulation. 

• General maintenance such as ditch and culvert cleaning, hydroseeding, and road 
maintenance. 

4.3.6.5 Assessment of Remedial Action 

A. Remedy Performance 
The Industrial Complex remedy was constructed in accordance with its plans and 
specifications and the ROD requfrements. It is perfonning adequately. In one 
location of the Smelter Closure cap, water overtopped a check dam in a drainage 
ditch and resulted in an area of erosion on the cap. This check dam, as weU as aU 
otiiers, was removed and the cap was repafred. No further erosion has been noted on 
the cap, and the problem is not expected to occur again. Surface water drainage 
ditches located on the cap are performing as designed, and are conveying runoff off 
of the cap. In addition, water cfraining along the prior ground surface prior to the 
consoUdation of demoUtion debris is being intercepted by tiie closure toe-cfrain and 
is conveyed to the CTP for freatment. 

Routine and annual inspections and monitoring is necessary to verify ongoing 
performance (i.e., vegetative growth, erosion of cap, stabiUty of surface water 
cfrainages, ongoing seepage monitoring, etc.). 
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B. New Information 
EPA, the State, and tiie ICP continue to determine the regulatory and long-term 
management requfrements of the future ICP LandfiU. The design of this landfiU wiU 
be influenced by the regulatory and operations reqiurements agreed to by the project 
stakeholders. As noted previously, this landfiU is projected to be constructed during 
tiie year 2001. 

C. Deficiencies Identified 
No defidendes have been identified. However as noted in Section 4.2 Site-Wide 
Monitoring, data continues to be gathered in the Smelter Closure Observational 
Approach monitoring program to evaluate whether down-gradient seepage 
coUection is necessary for the Smelter Closure. 

D. Recommended Improvements 
None at this tune. 

4.3.7 Mine Operations and Boulevard Areas, Railroad Gulch Drainage 

4.3.7.1 Introduction and Background 

HistoricaUy, the Mine Operations Area (MOA) consisted of land and ore processing 
structures bounded on the nortii by the UPRR and the CTP and on the south by the cut-
slope hillsides leading up to the Bunker HiU Mine (Figure 2). McKinley Avenue bisects the 
MOA in the east-west dfrection. The mining and ore-processing structures and faciUties that 
were included in this remedial action of the MOA consisted of: 

• the Powerhouse, 
• the Concenfrator SUo and conveyor system, 
• the Concenfrator BuUding and frestie system to the CIA, 
• the miU settiing pond, and 
• two smaU ancUlary office buUdings west of the Concenfrator BuUding. 

For the purposes of this 5-year review document, the remediation of the Boulevard Area 
and improvements to the Raifroad Gulch cfrainage system, both located to the west of the 
MOA on the southem side of McKinley Avenue, wUl also be addressed in this section. 
When ore processing was conducted at the Mine Operations faciUties, the Boulevard Area 
was used as a staging area for concenfrates prior to being loaded into raU cars, and 
fransported to the Lead Smelter. Because the surface water flows from RaUroad Gulch 
fraverse across the eastern portion of the Boulevard Area, the drainage improvements 
associated with Raifroad Gulch wiU also be addressed in this section. 

4.3.7.2 Review of ROD, ESDs, and Rod Amendment 

Table 4-9 summarizes requfrements of the ROD and ROD Amendment for the Mine 
Operations and Boulevard Areas. 
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Table 4-9 
Mine Operations and Boulevard Areas Remedial Actions 

ROD Requirement 

i^Pi^^^E^^^^is^^^^^^^^iii^i^ffiil 
1. MOA: Demolish or decontaminate structures 

consistent with intended tuture use 

2. MOA: Close or remove contaminated soil 
from the bottom of the mill settling pond 

3. MOA and Boulevard: Remove non-PTM 
contaminated soils with metal concentrations 
greater than 1000 mg/kg and dispose in the 
Smelter Closure 

4. MOA: Process, recycle or stabilize PTM 
accumulations 

5. Boulevard: Dispose PTMs under the Smelter 
Closure cap in a fully lined monocell (this 
amends ROD 9.2.5 which required chemical 
stabilization of PTMs) 

Remedial Action Objective/Goal 

Prevent direct contact 

Prevent direct contact and minimize infiltration 
through contaminated material 

Prevent direct contact and minimize infiltration 
through contaminated media 

Material reuse, minimize material disposed and 
prevent direct c:ontact 

Prevent direct contact 

Document | 

ROD 9.2.5 

ROD 9.2.5 

ROD 9.2.5 

ROD 9.2.5 

ROD Amdt 
9.2.5 

Performance standards for the remedies indude: 

• Decontamination prcKedures for offsite salvage that are consistent with the proposed 
rule for Best Demonsfrated AvaUable Technology (BDAT) freatment technologies for 
contaminated debris (Federal Register, January 9,1992). 

• Management of PCB-containing equipment and otiier regulated wastes in 
accordance with the Toxic Substance Confrol Act (TSCA) and RCRA. 

• Management of asbestos-containing materials in accordance with appUcable 
regulations. 

• SoU removal goal: SoU with lead concenfration greater than 1,000 mg/kg. 

• Placement of a minimum 6-uich thick dean fUl cap over removal areas if surface 
concenfrations are greater than 1,000 mg/kg lead in compUance with ICP 
requfrements for industrial sites. Clean barrier fiU is defined as having less than 
100 mg/kg lead. 

4.3.7.3 Description of Remedial Actions 

A. Mine Operations Area 
Up untU the early 1980's, the faciUties had been operational. Since being shut down, 
the structures became dUapidated from lack of maintenance as weU as from piece
meal salvage operations by the owners of the MOA. With the bankruptcy of this 
owner/PRP, the MOA land and buUdings were deeded to Shoshone County as 
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payment for back-taxes. As new owners of the land and buUdings, tiie County 
elected to demolish aU structures. 

The design of the MOA demoUtion and remediation was prepared in the summer of 
1994. The MOA remediation induded the foUowing activities: 

• Characterization and removal of hazardous materials located within 
buUdings. 

• Removal of concenfrates and ores for reprocessing. 

• Asbestos abatement and offsite disposal. 

• Wash-downof buUdings prior to demoUtion 

• DemoUtion of buUdings and disposal of debris on top of the CIA. 

• Contaminated soU removal consistent with the ICP program. 

• Site grading and placement of ICP barriers. 

• Re-vegetation in designated areas. 

EPA and the State of Idaho elected to use a site PRP, the Bunker Limited Partnership, 
and its EPA-confroUed bankruptcy fund to confract and conduct the remediation. 
BLP in tum, hfred Rust Envfronmental as thefr remecUation confractor for the MOA. 
The MOA remediation was conducted in the summer of 1994 and completed in early 
1995. 

The work associated with the waste characterizations, removals, demoUtion, 
material disposal, and placement of protective barriers were aU conducted according 
to remedial perfonnance goals and plans and specifications. 

B. Boulevard Area 
The design of the Boulevard Area remediation was prepared in 1996. The 
remediation consisted of PTM and contaminated soU removals, replacement with 
clean soU and surface water confrol measures. 

The depth of contaminated soU removals generaUy ranged between one to 6 feet 
across the Boulevard Area. PTMs were fransported to the Smelter Closure and 
disposed in the geomembrane-Uned PTM CeU; contaminated soU with lead 
concentiations less than PTM-level (84,600 mg/kg) were disposed in the general 
Smelter Closure area as in-fiU of demoUtion debris and for dosure grading. The final 
grading of the ICP barrier over the Boulevard promoted surface water flow to a 
roadside ditdi constructed paraUel to McKinley Avenue with culverts under 
McKinley Avenue that eventuaUy conveyed Boulevard Area runoff to Bunker Creek. 

C. Railroad Gulcli Drainage System 
As part of the Site remediation and not specificaUy dted in the ROD, the portion of 
the Raifroad Gulch surface water channel that extends across the eastern end of the 
Boulevard area, crosses under McKinley Avenue, and then connects to Bunker Creek 
was reconstructed to increase flow capacity. This portion of the channel routinely 
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flcx)ded onto the Bouleveud Area during high-flow spring run-off events and spread 
surface ccjntamination throughout the area. The reconstructed channel was designed 
to accommodate a 10-year design storm. A conceptual design prepared by 
CH2M HILL was mociified in the field by oversi^t personnel from CH2M HILL and 
IDEQ to fit site grading concUtions (CH2M HILL, 1997). The channel reconstiiiction 
work was conducted using the BLP remeciiation fund. The channel was Uned wdth 
riprap and culverts beneath McKinley Avenue were increased in size to hancUe the 
estimated spring run-off flows. Areas adjacent to the channel that were disturbed 
during construction were re-vegetated. 

4.3.7.4 Operations and Maintenance Considerations 

The O&M considerations for the MOA, Boulevard, and RaUroad Gulch remedies wiU fcKus 
primarily on minimizing the possibiUty of surface recontamination, and therefore dfrect 
contact with underlying contaminated materials. This wUl be achieved by maintaining the 
integrity of the ICP barriers (either soU, rcxJc, or vegetation) and by maintaining the final site 
grading and surface water confrol systems. 

A final O&M plan has not yet been prepared for these areas, however, it is anticipated that 
O&M activities wiU include: 

• Routine inspection of ICP cap surfaces for evidence of erosion or loss of vegetation. 

• Routine inspection of drainage faciUties (ditches, free-flowing sediment removal in 
culverts, cUtch rock lining stable, etc.). 

• Routine maintenance and repafr as necessary. 

In addition to the routine inspections, inspections after major storms and runoff events 
should also be conducted. 

4.3.7.5 Assessment of Remedial Action 

A. Remedy Performance 
The MOA, Boulevard, and Raifroad Gulch remedies are perfonning adequately in 
that they were remediated in accordance with design specifications and ROD 
requfrements. The soU caps in the MOA and Boulevard areas remain intact and serve 
to prevent dfrect contact with underlying contaminated soils. In adcUtion, the rock 
Uned channel and secUment basin in RaUroad Gulch remain fuUy operational. 
Routine inspections and monitoring are necessary to verify ongoing performance 
(i.e., such as ICP cap thickness, vegetative growth, and surface contamination levels, 
and StabiUty of flow channel). 

B. New Information 
No new information exists conceming these remecUes that would impact tiiefr 
perfonnance. 

C. Remedial Action Deficiencies 
No deficiendes in the MOA, Boulevard, or Raifroad Gulch drainage system 
improvements have been identified as part of this 5-year review. 
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D. Remedial Action Improvement Recommendations 
No improvements to the MOA, Boulevard, or Raifroad Gulch remecUes are 
recommended as part of this 5-year review. 

4.3.8 Central Treatment Plant 

4.3.8.1 Introduction and Background 

The Cenfral Treatment Plant (CTP) was constructed in 1974 to freat metals-laden acid mine 
drainage from the Bunker HiU Mine using a lime predpitation process. The CTP is located 
at the base of the southeast comer of the CIA (Figure 2). The Bunker HiU mine water 
discharges from the portal of the KeUogg Tunnel, which is located about V* mUe up Portal 
Gulch. When the ROD was written in 1992, the mine water was pumped out of submerged 
mine workings and flowed by gravity to the top of the CIA to an unlined holcUng pond 
prior to being conveyed to the CTP for freatment. Additional metals-contaminated water 
from other site sources (runoff from the Zinc Plant, Phosphoric Add Plant, and the Lead 
Smelter) was pumped to the CTP for freatment beginning in the early 1980s. These 
additional site flows (often refened to as the 004 flows and the Sweeney Pump Station flows 
for the Zinc/Phos Plants and Lead Smelter, respectively) made up only a fraction of the 
water freated at the CTP in comparison with the Bunker HUl acid mine drainage. 

4.3.8.2 Review of ROD, ESDs, and ROD Amendment 

The ROD requfres that add mine drainage be conveyed to the CTP for pre-freatment prior 
to additional freatment in a constructed wetiand system. As noted in the SmelterviUe Flats 
review (Section 4.3.3), tiie construction of the wetiand freatment system has been defened 
untU the effectiveness of the large-scale taiUngs removal actions across the Site can be 
evaluated. Based on this decision, mine water and the minor amount of contaminated site 
waters continue to be freated to effluent discharge requfrements established by the CTP's 
National PoUution Discharge Elimination Standard (NPDES) permit. 

Cunentiy, EPA and the State of Idaho are conducting investigations and evaluations that 
wiU result in a separate ROD to address add mine drainage issues associated with the 
Bunker HiU Mine and long-term water treatment needs for the; Site. Until this separate ROD 
is prepared and issued, the remedial action for the CTP wiU be one of continuing cunent 
procedures to freat the mine water to requfred discharge standards and disposal of 
freatment plant sludge in a designated unlined ceU on top of the CIA (Section 4.3.4.1). 

4.3.8.3 Description of Remedial Designs and Remedial Actions 

To continue freatment of the Bunker HiU mine water and other contaminated site flows, 
EPA and the State decided that if was necessary to iihprove operational efficiency of thê  
CTP, conduct more routine maintenance, and potentiaUy upgrade some equipment. In 
addition, it was decided to cease the historic practice of placing mine water in unlined 
ponds on top of the CIA. As a result of these decisions by EPA and the State, the foUowing 
remedial actions have been conducted at the CTP from 1995 to the present: 

• Construction of a Geomembrane-Lined Holding Pond: Located on McKinley 
Avenue to the west of the CTP (Figures 2 and 4); pipelines from the KeUogg Tunnel 
and the 004/Sweeney Pump Station were constructed to discharge dfrectiy into the 
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Lined Pond (CH2M HILL, August 1994). The Lined Pond pump station and piping 
conveyed influent cUrectiy to the CTP. The purpose of the Lined Pond is to provide 
adcUtional water storage capadty, to modulate the flow rate into the freatment plant, 
and to provide mixing of flows vdth various contaminant levels prior to freatment at 
the CTP. An additional benefit of the Lined Pond is that mine water no longer needs 
to be stored on top of the CIA. 

• Failure Modes and Effects Analysis of the CTP: Conducted in December 1996 to 
identify immecUate, near-term, and potential long-term maintenance needs, to 
evaluate the impact of various faUure scenarios of the CTP, and to prioritize 
maintenance and equipment purchase needs (CH2M HILL, January 1997) 

• 90 Percent Design of a New Mine Water Pond and Sludge Holding Facility: In the 
spring of 1997, EPA's design confractor prepared 90 percent complete construction 
plans and specifications for a new Uned pond and sludge faciUty that was to be 
constinicted on top of the CIA (CH2M HILL, March 1997). At tiie State's request, tiie 
construction of this mine water storage and sludge faciUty was defened pending the 
results of a separate RI being conducted by EPA of the Bunker HUl Mine's acid mine 
drainage. 

• High Density Sludge Pilot Study: Conducted between March and July 1997 to 
optimize freatment efficiency and as a means tcj decrease the sludge volume that 
would requfre disposal (CH2M HILL, December 1997). This pUot study indicated 
that the HDS process is a more effident process but that additional equipment and 
capital investment is necessary to operate in the HDS freatment mode. 

• Direct Discharge Line from the Mine to the CTP: Constructed by the Bunker HiU 
Mine owner in 1997, this dfrect pipeline to the CTP would enable mine water to 
bypass the Lined Pond if desfred. 

• Installation of New Mine Water Discharge Line to the CTP: Constructed in May 
1999, this new pipeline was necessary to replace the original line that faUed to carry 
the necessary volume of mine water flows. 

• Miscellaneous O&M Activities: 

- RebuUding the thickener drive-head 
- Periodic raising of the sludge impoundment berms 
- Closing the east sludge ceU 

• ICP Barriers on the CTP Property: A minimum 6-inch ICP barrier was placed on the 
CTP property (approximately 12.4 acres) m the faU of 1997. 

4.3.8.4 Operations and Maintenance Considerations 

The responsibiUty for operating and maintaining the CTP has rested vdth three different 
organizations since the ROD was signed in 1992; two different site PRPs (Gulf/Pintlar) and 
the Bunker Limited Partnership, and from 1996 to the present, by the USACE and thefr 
confractors. 
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O&M manuals for the CTP and the Lined Pond were revised and upgraded to optimize the 
plant's effidency in 1997. As mentioned above, EPA is currentiy preparing to write a 
separate ROD that wiU address the long-term management aspects of the Bunker HUl Mine 
add mine cfrainage and the CTP. UntU that time, O&M activities are expected to continue at 
thefr present level. 

4.3.8.5 Assessment of Remedial Action 

A. Remedy Performance 
Performance of the CTP remedy is measured daUy by monitoring the effluent 
standards prior to discharge to Bunker Creek. The freatment plant operators are 
requfred by the NPDES permit to take daUy samples and submit monthly discharge 
monitoring reports. The CTP continues to meet its cunent discharge standards with 
only minor excursions. 

The goal of limiting dfrect contact with contaminants in soUs sunounding the CTP 
has been achieved by placing 6-inch ICP barriers on the CTP property. 

B. New Information 
As noted above, a remedial investigation and feasibiUty study (RI/FS) are cunentiy 
being conducted by EPA and the State of Idaho to evaluate options for the long-term 
management of acid mine drainage from the Bunker HiU mine. The investigation 
indudes options for reducing the metals content and amount of mine drainage being 
produced by diverting surface water from the most add-laden portions of the mine, 
upgrades to the cunent freatment plant, and options for continued sludge disposal. 
The unUned sludge disposal ceU on top of the CIA is estimated to have only a few 
years of remaining capacity. A freatabiUty study is also being conducted to evaluate 
the potential for meeting the CTP waste load allocations for lead, cadmium and zinc 
that have been issued in a cfraft Total Maximum DaUy Limit (TMDL) for the South 
Fork of the Coeur d'Alene River. 

A draft technical support document for establishing TMDL for dissolved cadmium, 
dissolved lead, and dissolved zinc in surface waters of the Coeur d'Alene Basin was 
jouitly issued by EPA and the State of Idaho in AprU 1999. The proposed TMDL 
estabUshes loaciing capacities, waste load aUcxiations, load aUocation, background 
conditions, and a margin of safety in accordance with Federal regulations. UntU its 
final approval by EPA, the Coeur d'Alene TMDL is considered "to be considered" 
information. 

When this draft technical support document is finaUzed, the TMDL wiU be evaluated 
to determine if it meets NCP standard for adopting as an ARAR that are issues after 
ROD signature. Based on the draft technical support document, EPA expects that the 
TMDL wUl be identified as an ARAR for the Site. Compliance with the potential new 
TMDLs would likely requfre upgrades to the CTP and changes in operational 
approaches to freat the water. 

C. Identify Deficiencies 
No deficiendes were noted. 
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D. Recommended Improvements 
1. The CTP is functioning adequately and in accordance witii its freatment and 

discharge requfrements. However, the plant requires a significant amount of 
routine maintenance and upkeep based on the plant's age (construded in 1974). 
The EPA RI/FS being conducted for the Bunker HiU add mine drainage is also 
adcfressing options assodated with the upgrade of the CTP. The RI/FS is 
expected to identify adcUtional recommendations for improving the operational 
effidency of the CTP as weU as reducing routine O&M costs. 

2. The Lined Pond was designed to have capadty for about 1.5 feet of sediment at 
the botiom of the pond prior to it needing to be deaned out. At the time of this 5-
year review, the sediment in the pond needs to being removed. It is 
recommended that this cleaning cxrcur during the spring/summer of 2000. 

3. Storage capacity of sludge generated from freatment of water at the CTP is 
limited to less that 6 years. The Bunker HiU Mine RI/FS is also evaluating sludge 
disposal options. It is recommended to closely monitor the avaUable sludge 
capacity remaining in the cunent disposal pond to ensure that adequate capadty 
remains untU a long-term storage solution can be put in place. 

4.3.9 Bunlcer Creek 

4.3.9.1 Introduction and Background 

At the time of ROD preparation. Bunker Creek consisted of a man-made conveyance ditch 
that originated near the CTP and flowed west along the base of the CIA. It then angled 
north at the westem end of the CIA before flowing into a culvert system beneatii 1-90 to its 
discharge pofrit in tiie SFCDR (Figure 2). 

Prior to its remecUation in 1996 and 1997, Bunker Creek received flow from several sources, 
induding storm drainage from a portion of westem KeUogg, effluent discharge from the 
CTP, and surface water from Raifroad, Deadwood and Magnet Gulches. 

Aerial photography taken in the later 1930's indicates that in the Bunker Creek location, a 
natural drainage/wefland existed prior to the construction of the CIA. Historical records 
indicate that unconfroUed dumping of coarse tailings, fine-grained tailings (slimes), and 
mine waste rock occuned in the Bunker Creek corridor, simUar to much of the SUver VaUey. 
Sampling and testing conducted during the RI uidicated that the corridor was moderately to 
highly contaminated. Lack of maintenance, sediment deposition from the tributary gulches, 
and flow through underlying contaminated tailings aU contributed to poor hydrauUc 
perfonnance and water quaUty degradation in the Bunker Creek corridor. 

06/14/00 4-78 



BUfKER H U RRST S-YEAR NON-POP PUBUC COMMENT DRAR 

4.3.9.2 Review of ROD Requirements 

ROD requfrements for Bunker Creek are summarized in Table 4-10. 

Table 4-10 
Bunker Creek Remedial Actions 

ROD Requirement 

1. Channelize and line Bunker Creek 

2. Treat base flows of Bunker Creek if water 
exceeds Federal Water Quality Criteria 

3. Remove non-PTM contaminated soils with 
lead concentrations greater than 1000 mg/kg 
and dispose in the Smelter Closure 

Remedial Action Objective/Goal 

Minimize infiltration through contaminated material 
and minimize releases to surface water 

Minimize releases to surface water 

Prevent direct contact and minimize infiltration 
through ciontaminated media 

Document 

ROD 9.4 

ROD 9.2.5 

ROD 9.2.5 

The 1992 Non-Populated Areas ROD specifies that Bunker Creek is to be channelized and 
lined. The ROD does not specify the type of lining (i.e., compacted soU, geomembrane, 
concrete, etc.) nor the degree of liner permeabiUty that was intended. In 1995, 
TenaGraphics, the State of Idaho's consultant, conducted the subsurface exploration to 
detennine the nature and extent of contamination in the Bunker Creek corridor as weU as 
the general geotechnical quaUties of the underlying materials. Based on the subsurface 
exploration and the planned elevation of the creek bottom, it was decided by EPA and the 
State that the in-place soU had an existing permeabiUty sufficiently low enough that a 
separate constructed lining for Bunker Creek was not necessary (i.e., the in-place low 
permeabUity soils would perform as a liner). This decision to use the in-place soils as a 
natural liner for-Bunker Creek was not considered a change to the intent of the remedy, and 
therefore, it was detennined by EPA tiiat an ESD was not necessary to document this design 
change. 

The 1992 ROD also states that the Bunker Creek base flows are to be freated in the coUected 
water wetiand should sampUng incUcate exceedances of Federal Water QuaUty Criteria 
(FWQC). 

At the time the ROD was prepared, the coUected water wetiands were to be constructed in 
the SmelterviUe Flats area. The April 1998 ESD clarifies that because of a greater focus on 
source removals in SmelterviUe Flats and in other areas of tiie Site, the wetlands are not 
planned for immediate construction in the Flats. The ESD defers construction of the 
wetiands in order to provide time to evaluate if the more significant source removals would 
result in the wetlands being unnecessary to reach surface water and groundwater goals. 
With respect to the quaUty of Bunker Creek flows, surface water quaUty measurements are 
being taken as part of site-wide monitoring (Section 4.2.1) and flows cunentiy do not meet 
FWQC. ff monitoring data over time incUcates that the large-scale source removals have not 
resulted in the Bunker Creek water quaUty improving to requfred levels, adcUtional 
remedial actions such as freatment of Bunker Creek base flows may be necessary. 
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4.3.9.3 Description of Remedial Action 

The Bunker Creek remedial action was conduded between September 1996 and November 
1997. The major elements of the Bunker Creek remedial action induded: 

• Reconstructing approximately 7,600 linear feet of the creek channel, induding a low 
flow channel and floodplain. The stieam reach reconstructed extends from 1-90 to 
just downsfream of the temporary road between the CTP and the Christopherson 
Assay Lab. The low flow sfrecun channel was rocked for erosion protection; the 
floodplain was seeded. 

• Removing flotation sUmes exposed at the surface of channel excavations to a depth 
of 2 feet below the sUmes and backfilling to stieam grade with clean compacted 
backfiU material meeting tiie ICP requfrements of less than 100 parts per milUon 
lead. 

• Disposing excavated sUmes on the CIA. 

• Incorporating non-contaminated excavated material into the grading of the adjacent 
floodplain. 

• Installing culverts and riprap headwalls for three road crossings to maintain 
necessary site access over Bunker Creek. 

• Placing minimum 6-inch ICP barriers at the surface of aU disturbed areas in the 
Bunker Creek corridor. As of the time of this initial 5-year review, only the southem 
side of the Bunker Creek corridor from about the Lined Pond east to the CTP has 
received an ICP barrier. The northem portion of the Bunker Creek corridor wiU 
receive its ICP barrier in 2000 as part of the CIA Closure activities. The area to the 
vvest of the CIA where Bunker Creek flows in a northerly dfrection wiU requfre 
capping at the completion of the CIA remedial action (completion planned for 2000). 
The CIA construction fraffic tiirough this westem portion of the Bunker Creek 
corridor prevents capping at this time. 

4.3.9.4 Operations and Maintenance Considerations 

The O&M considerations for the Bunker Creek corridor wUl focus primarily on minimizing 
cUrect contact with underlying potentiaUy contaminated materials and maintaining the 
hydrauUc capadty of the creek channel such that surface water flow is unimpeded into the 
SFCDR. Maintaining hydrauUc capacity of the channel wUl minimize the quantity of surface 
water that may leak down through the natural low permeabiUty layer beneath the channel. 

An O&M plan has not yet been prepared for this area. However, it is anticipated that O&M 
activities would include: 

• Routine inspection of ICP cap surfaces for evidence of erosion or loss of vegetation. 

• Routine inspection of Bunker Creek channel (free flowing, sediment removal in 
channel/culverts, channel rock Uning and riprap headwalls stable, etc.). 

• Routine maintenance and repafr as necessary. 
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In adcUtion to the routine inspections, inspections after major storms and runoff events 
should also be ccmducted. 

4.3.9.5 Assessment of Remedial Action 

A. Remedy Performance 
Remedy perfonnance for the Bunker Creek corridor is judged primarily on 
inspections that focus on the integrity of the ICP barriers, on maintaining the 
hydrauUc capadty of the channel, and cm monitoring water quaUty. To date, 
assessment of the remedy has fcxiised on water quaUty. 

Water quaUty is monitored quarterly as part of the site-wide monitoring program 
(Section 4.2.1). The water quaUty of Bunker Creek is significantiy influenced by the 
water on the various creeks and discharges that drain into it (Raifroad, Deadwood, 
and Magnet Creeks; CTP cUscharge; surface water runoff from the perimeter ditches 
of the Smelter Closure). Bunker Creek water quaUty cunentiy does not meet FWQC, 
however, this is expected considering that the Bunker Creek remedy and the 
remedies of aU tiie other site tributaries that flow into Bunker Creek have only been 
in place for one to 2 years. Bunker Creek and the site tributaries are continuing to 
stabilize, and less sediment moves downsfream now than cUd prior to creek 
remediations. It wiU be necessary to continue monitoring water quaUty of Bunker 
Creek and its tributaries in order to gather appropriate data to determine if any 
further remedial actions are necessary to meet the water quaUty requfrements for 
Bunker Creek. 

B. New Information 
None noted. 

C. Identify Deficiencies 
Water quaUty of Bunker Creek does not currentiy meet FWQC. However, it is 
expected that its water quaUty wUl improve over time as the water quaUty of the 
various drainage that flow into Bunker Creek improves as a result of thefr individual 
remedial actions. 

D. Recommended Improvements 
None noted. 

4.3.10 Union Pacific Railroad Rights-of-Way - PRP-implemented Remedial Action 

4.3.10.1 Introduction and Background 

This remedial action is being conducted by the Union Pacific Raifroad with oversight by the 
State of Idaho and EPA. 

Approximately 7.75 mUes of UPRR ROW run east/west through the Bunker HiU site. The 
IcKation of the UPRR within tiie Site is shovym on Figure 2. The width of the UPRR ranges 
from 60 to 200 feet. The WaUace Branch of the UPRR, indudmg the portion that runs 
through the Bunker HUl site, has been taken out of service and is no longer used to fransport 
materials. The right-of-way of the raifroad is being maintained for recreational uses only. 
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The rati line was constructed in the late 1800s and fransported mining products to and from 
the Coeur d'Alene River VaUey. Mine tailings and waste rock were prevalent in the vaUey 
from the mining activities that date to tiie last 20 years of the 19* century. In portions of the 
UPRR, these lead-bearing materials were used in the constmction of the original raU bed. 
Lead-bearing mine tailings and concenfrates may also have been deposited on portions of 
the UPRR from historical flood deposition as weU as from occasional spiUage from the rati 
cars. On the basis of results of sampling in the Bunker HiU site, tiie UPRR was not identified 
as an active contributor of lead to the envfronment (AGI, 1991). Accumulations of lead-
bearing materials were essentiaUy confined to the baUast area beneath the frack. 

4.3.10.2Review of ROD, ESDs and ROD Amendment 

The majority of the UPRR is located in the non-populated area of the Site; however, portions 
of the UPRR are adjacent to populated areas such as commerdal and residential areas of 
SmelterviUe and KeUogg. The portions of the UPRR that are adjacent to the Populated Areas 
of the Site are further discussed and evaluated in the Bunker HUl Populated Areas Operable 
Unit First Five Year Report. Since the portions of the UPRR are located in both areas, the 
ROD specified that remedial action for rights-of-way in residential areas must meet the 
requfrements of the Residential Soils ROD. The Non-Populated Areas ROD states that 
ROWs in the Non-Populated Areas of the Site wiU be capped in most instances (ROD, 9.2.6). 

Remedial actions specified in the ROD are summarized below in Table 4^11. For reasons 
dted above, requfrements from both the Non-Populated Areas ROD and the Residential 
Soils ROD are included in Table 4-11. 

The Residential SoUs ROD sets a threshold level for lead concenfrations in soils of 
1,000 mg/kg. Criteria for removal and replacement of soU according to the Residential Soils 
I(OD isas foUov^s: 

• If the 0- to 1-inch or 1- to 6-inch-depth intervals exceed the threshold level, 6 inches 
of contaminated material wiU be excavated and replaced. In addition, if the 6- to 
12-inch interval exceeds the threshold level, anotiier 6 inches (total of 12 inches) wUl 
be removed and replaced. If the 6- to 12-inch interval does not exceed the threshold 
level, the property wiU have a 6-inch excavation and replacement. 

• In the case where the 6- to 12-inch-deptii interval exceeds the threshold level but the 
0- to 1-inch and 1- to 6-inch intervals do not, 12 inches of material v ^ be excavated 
and replaced. 

• If the 0- to 1-inch and the 1- to 6-inch and the 6- to 12-inch intervals do not exceed 
the tiireshold level, the property wiU not be remediated. 
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Table 4-11 
UPRR Remedial Actions 

Remedial Actions 

^ ^ n ^ i ^ ^ ^ ^ P l I ^ ^ 

Remedial Action 
Objectives/Goals 

^BI^^BflH^ 

Success Document 
Criteria Source 

m ^ ^ i ^ ^ ^ ^ i ^ 
UPRR in Populated and Non-Populated Areas 

Temporary dust control 

Enforce existing controls on access 

Maintain existing fencing 

Institutional controls 

Permanent dust control through containment, 
"hot spot" removal, soil/rock barriers, and re
vegetation 

Minimize lead exposure from 
fugitive dust 

Prevent direct exposure to 
contaminated soil 

Prevent direct exposure to 
contaminated soil 

Prevent direct exposure to 
contaminated soil 

Minimize lead exposure from 
fugitive dust 

Meet ambient air criteria 

Reduce the potential for 
unauthorized access 

Reduce the potential for 
unauthorized access 

Reduce the potential for 
accidental exposure 

Meet ambient air criteria 

ROD 9.2.6 

ROD 9.2.6 

ROD 9.2.6 

ROD 9.2.6 

ROD 9.2.6 

Additional Action for UPRR Adjacent to Residential Areas 

Treat consistent with the remedial action 
selected in the Residential Soils ROD 

Minimize lead exposure from 
fugitive dust; prevent direct 
exposure to contaminated 
soil 

Meet ambient air criteria; 
reduce the potential for 
accidental exposure 

ROD 9.2.6 

Tlie 1997 Annual Remedial Action Implementation Plan for Remedial Actions Along the Union 
Pacific Railroad Rights-of-Way (MFG, April 1997) (tiie 1997 Implementation Plan) states that 
the ROD requfres removal from the UPRR of process material having measured lead 
concenfrations exceeding levels typicaUy associated with mine tailings or waste rock. In 
accordance with this requfrement, concenfrate, baUast, and soils with lead concenfrations 
exceeding 30,000 mg/kg and not attributable to mine tailings or waste rock were to be 
excavated from the UPRR and disposed. In addition, aU portions of the UPRR with lead 
concenfrations in excess of 1,000 mg/kg in the top 12 inches (or 6 inches, depending on 
location) of baUast or soU were to receive either barrier placement, removal, replacenient (if 
necessary, to maintain drainage), re-vegetation, and/or access confrol, dependent on 
geographic location and current land use. 

4.3.10.3Description of Remedial Actions Conducted at tlie Site 

Work ffrst began on the UPRR in 1995. Under an agreement with EPA and the State of 
Idaho, some portions of the UPRR would be remediated by EPA and the State in exchange 
for use of the UPRR for construction of a haul road to fransport mine taiUngs from 
SmelterviUe Flats to the CIA. Other portions of the right-of-way would be remediated by 
UPRR as part of thefr Consent Decree with EPA. Remediation of the UPRR right-of-way 
extended from 1995 through 1999. Yearly activities included the foUowmg: 
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1995 
Areas of concenfrate ("hot spots") were identified and removed, fransported to the Smelter 
Complex, and placed in storage for eventual disposal in the Smelter Closure area. 

The UPRR was subcUvided into 250-foot segments to establish a basis for sampling. 
Sampling and analysis was conducted to determine where and to what depth excavation 
along tiie UPRR would CKcur (soils near the Concenfrator BuUding of the Mine Operations 
Area were to be removed to a depth of 18 inches). 

Dust confrol was performed in 1995 and in each subsequent year untU remecUation was 
completed in 1997. 

1996 
Rails, ties, and otiier frack material were removed prior to baUast and soU excavation; 
decontaminated materials were shipped offsite for reuse; contaminated or unusable 
materials were disposed in the CIA. 

After raU and tie removal, excavation occurred in aU or portions of the UPRR from KeUogg 
on the east side of the Bunker HiU site to the west where the UPRR goes beneath 1-90 near 
the Pinehurst Narrows'; verification sampling proceeded concurrentiy with excavation 
activities. 

Excavated materials from most areas were disposed in the CIA; potential PTM materials 
from the concenfrator and otiier areas were stockpUed and sampled and those identified as 
PTM materials were fransported from the CIA to the PTM ceU at the Lead Smelter site. 

Clean soU barriers (less than 100 mg/kg lead) were placed along UPRR adjacent to or near 
residential areas in SmelterviUe. 

A portion of a residential yard in SmelterviUe and a landscaped area in front of the KeUogg 
Lumber commercial faciUty in KeUogg were remediated since they were located on the 
UPRR. 

1997 
Raifroad ties remaining from the 1996 removal were sorted and either decontaminated for 
reuse or disposed in the CIA. 

Excavation, disposal, verification sampling, and barrier instaUation continued along tiie 
remaining portions of the UPRR that needed remediation except those to be remediated by 
EPA and the State of Idaho. 

1998 -1999 
Verification sampling was completed on areas remediated by UPRR; cover material was 
added to defident areas. 

The majority of work was completed by EPA and the State of Idaho on the portion of the 
UPRR tiiat was used as a haul road for the CIA. 

There are several types of areas along the UPRR that were determined to be no action areas. 
No action areas were defined as those areas of the UPRR with total lead levels that exceeded 
the action level of 1,000 mg/kg, but where physical conditions preduded remediation. The 
no action areas included river embankments, hiUside areas, paved areas, submerged 
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portions oi Page Swamp, and densely vegetated areas. River embankments and paved areas 
were no action areas because they afready had effective barriers of riprap and pavement, 
resp>ectively. Hillside areas were no action areas because they either consisted of rock 
outcrops or were weU vegetated. Excavation or barrier installation on a rcxJc outcrop could 
have resulted in slope instabUity. Excavation or barrier installation on vegetated hillsides or 
other densely vegetated areas wcis not recommended because of the cUfficulty in re
establishing the vegetation. 

Approximately 7,000 feet of the UPRR is adjacent to the nortii boundary of Page Pond. The 
toe of the slope of the soutii portion of the UPRR in this area is either submerged or heavUy 
vegetated. The submerged areas of this embankment were determined to be no action areas 
because they wiU be adcfressed as part of the Page Pond remecUal action. 

According to tiie Letter Report for Submittal of Sampling Results for Union Pacific Area 5-Yr. 
Review Rights-of-Way Sampling at the Bunker HiU Superfund Site (MFG, June 1999) (tfie 1999 
SampUng Report), some areas of the UPRR stiU remain to be remediated by EPA and the 
State of Idaho. Verification sampling needs to be completed by EPA and the State of Idaho 
along the portions of the UPRR that were used for the CIA haul road. Crossings of the 
UPRR that aUow access to the CIA are located between SmelterviUe and Govemment Gulch 
Road, east of Govemment Gulch Road adjacent to McKinley Avenue, and near the west side 
of the Concenfrator area. These crossings v̂ dU most likely become permanent. The crossing 
between SmelterviUe and Govemment Gulch Road and the crossing near the west side of 
the Concenfrator area have been paved. The crossing between east of Govemment Gulch 
Road adjacent to McKinley Avenue is planned for paving. This work that remains to be 
completed by EPA and the State of Idaho on areas of the UPRR is scheduled for completion 
fri2000. 

Although not requfred as part of the UPRR remedial action, it should be noted that the 
portion of the UPRR from SmelterviUe through KeUogg to EUzabeth Park has been paved as 
part of fraU construction. Paving of remaining areas of the UPRR within the Bunker HiU site 
is currently under consideration. 

DetaUed mapping of the work along specific segments of the UPRR, of the no action areas, 
and of the areas remediated by EPA and the State of Idaho is provided in the 1999 Sampling 
Report. 

4,3.10.40perations and lUlaintenance 

Proposed O&M activities for the UPRR are presented in the Bunker Hill Superfund Site Union 
Pacific Area Remedial Action Work Plan (MFG, March 1995) (tiie 1995 Work Plan). Annual 
inspections of areas capped with a rock barrier and areas capped with a re-vegetated soU 
barrier wUl be conducted by Union Pacific Raifroad representatives untU ownership of the 
UPRR is fransferred to other parties. If areas of rock barriers are found to be disturbed or 
eroded, they wUl be repafred using adcUtional rock or other barrier material depending on 
site specific needs. Re-vegetated soU barriers wUl be simUarly repafred if they are found to 
be disturbed or eroded. If re-vegetated areas are found to be inadequately re-vegetated 
within 3 years of seeding, they wUl be reseeded by Union Pacific representatives and 
inspecteci untU re-vegetation is completed. AdcUtional O&M activities wiU include 
preparation of a Post Closure O&M Plan with a UPRR annual inspection procedure that 
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indudes a checklist of key inspection criteria. An O&M plan for some portions of the UPRR 
outside of the Bunker Hill site has been prepared, and the general contents of this plan are 
simUar to the plan proposed for portions of the UPRR v^thin the Site boundary. 

4.3.10.5Assessment of Remedial Actions 
A. Remedy Performance 

According to the maps presented in the 1999 Sampling Report, remediated areas of 
the UPRR have been remecUated in accordance with the requfrements of the ROD, 
tiie 1995 Work Plan, and the 1997 Implementation Plan. In 1999, data was coUected 
from 32 sampling locations along the UPRR. The analytical results of sampling the 
UPRR presented in the 1999 Sampling Report indicate that none of the areas 
sampled exceeded tiie 1,000-mg/kg threshold concenfration for lead. Two samples 
had elevated lead concenfrations (Table 4-12), however these concenfrations were 
weU below the 1,000-mg/kg threshold concenfration. 

Barrier depths were also determined at each sampling IcKation. The majority of 
barrier depths met or exceeded the prescribed barrier thickness, however barrier 
thickness defidencies were identified at seven locations (Table 4-13). 

In general the remedy is meeting perfonnance standards and deanup goals since 
none of the sampled areas exceeded the 1,000-mg/kg threshold lead concentiation. 
However, seven of the areeis sampled for barrier thickness does not meet prescribed 
barrier thickness requfrements. 

Tabie 4-12 
Samples with Highest Lead Concentrations 

(Concentrations in mg/kg) 

Sample ID 

99-004 

99-017 

Segment ID 

K' \ -

012 

CA-1 

0 - 1 Inch Deep 

a 

603 

549 

1 -6 Inches Deep 

.- ' - " , ^ 

688 

490 

General Location 

: < - . j - v ot: 

East of Ross Ranch 

Concentrator Area 

Table 4-13 
identified Barrier Deficiencies 

Sample 
ID 

Segment 
ID 

Prescribed Barrier 
Thickness (in.) 

Measured Barrier 
Thickness (in.) General Location 

99-001 001 12 10.5 Elizabeth Paric 

99-005 015 12 9.5 Ross Ranch 

99-008 021 12 Near Ross Ranch 

99-009 026 12 11 East Kellogg 
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Table 4-13 
Identified Barrier Deficiencies 

Sample 
ID 

'ji^StasS* 

99-023 

99-024 

99-030 

Segment 
ID 

1 ^ ^ 
080 

085 

150 

Prescribed Barrier 
Thickness (In.) 

'M^^^^M 
12 

12 

6 

Measured Barrier 
Thickness (in.) 

ttfSS^SlI 
11 

9.5 

4.5 

General Location 

•m^^^m?m 
Smelterville 

Smelterville 

Near West End of the Site 

B. Deficiencies Identified 
The results presented in the 1999 SampUng Report identify seven segments of the 
UPRR that apparently have barriers that do not meet prescribed barrier thickness 
requfrements. The lcx:ations of tiiese segments are presented in Table 4-13. 

Since work on the UPRR has not been certified, the UPRR has not yet been 
incorporated into the ICP. The ICP has formal prcKedures for monitoring 
construction and other activities on remecUated areas of the Site. Since the UPRR is 
not covered by the ICP, utiUty crossings have apparently not been monitored 
carefuUy and the potential for recontamination by other activities, such as placement 
of snow removed from contaminated residential areas on the UPRR, has not been 
adequately assessed. 

The infonnation and evaluation of the potential for contaminant fracking due to lack 
of access confrols along the UPRR thatmay impact protectiveness of the Populated 
Areas of the Bunker HiU site, please refer to the Bunker HUl Populated Areas 
Operable Unit First Five Year Report. 

C. Recommended Improvements 
Segments of the UPRR with barriers that apparently do not meet thickness 
requfrements should be assessed in the foUowing manner: 

• Re-sample each deficient segment to verify that the barrier thickness is as 
reported in the 1999 Sampling Report 

• For segments with confirmed barrier thickness deficiencies, evaluate the 
magnitude of the deficiency, the potential impact of the defidency on 
protectiveness, and the need for additional remedial action 

• For segments that are identified as needing adcUtional remedial actions, 
prepare a plan for the proposed remedial actions and implement the plan 

• Conduct confirmation sampling during or foUowing plan implementation to 
verify that barrier thickness requfrements have been met 

Since tiie majority of the UPRR remedial action has been completed. Union Pacific 
should proceed with preparation and implementation of the O&M plan discussed in 
the 1995 Work Plan. In addition to discussing inspection and maintenance of the 
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UPRR, the plan should also address the requfrements of the ICP and the fransfer of 
O&M responsibiUties to new owners. 

To prevent recontamination of the UPRR, an interim program needs to be 
developed to nianage construction and other activities occurring v^thin 
remediated areas of the UPRR. This program should be similar to the existing 
ICP and should be maintained in place until remedial actions are certified as 
complete and the UPRR is incorporated into the ICP. 

4.3.11 IMilo Gulch and Reed Landing Remedial Action 

4.3.11.1 introduction and Background 

MUo Creek drains an approximate 4 square mUe watershed located above and into the 
towns of Wardner and KeUogg and eventuaUy discharges into the SFCDR. For the purposes 
of this initial 5-year review document, the MUo Creek watershed wiU be discussed in two 
segments, the upper watershed and the lower MUo Creek piping system beneath the tov^is 
of Wardner and KeUogg. 

A. Upper Milo Watersiied 
Figure 9 shows the upper MUo Creek watershed that comprises about 2 square mUes 
and consists of forested and clear-cut areas, mine dumps, and some industrial 
mining areas (the Reed Landing). In tiie upper reaches of tiie basin, there are three 
forks of MUo Creek (West, South and Upper) that join to form the main stem of MUo 
Creek. Prior to the remediations discussed in this report, MUo Creek flowed in a 
steep narrow canyon with heavy becUoad (sediment, gravel, and rocks fransported 
downsfream by the force of water). The watershed crest at Wardner Peak is at 
approximately 6,300 feet mean MSL and drops to 2,300 feet MSL fri KeUogg. 

HistoricaUy, the upper MUo Creek watershed primarily supported mining and 
logging. Mine dumps, portals, access roads, hoists, anci other industrial inining 
features are located throughout this area and have impacted MUo Creek's water 
quaUty and discharge over the years. A large surface depression resulting from 
underground block caving mining techniques is located in the westem portion of the 
upper MUo watershed and is referred to as the Guy Cave Area. West MUo Creek 
flows into this surface depression and into the underground mine workings, fri 
addition, several faults are located in the upper MUo watershed that cross tiie 
various forks of MUo Creek. It is beUeved that these fault zones and the dose 
proximity oi the extensive mine workings beneath this area result in significant 
surface water infiltiation into the mine workings. This clean surface water is then 
dianged through chemical reactions with pyrite and oxygen to add mine drainage 
that eventuaUy requfres freatment at the CTP. 
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The Reed Landing consists of a mine dump located midway up the watershed that 
fiUed MUo Creek in the early days of the Bunker HiU Mine Complex. A 4x4 box 
concrete culvert conveyed MUo Creek through the dump or "landing." A screen or 
"grizzly" made of raifroad rails was placed over the enfrance of the box culvert to 
restrict bedload (rocks and woody debris) from entering the culvert. Ehuing flood 
events, a backhoe would remove debris from the grizzly to ensure that water could 
enter into the culvert. During tiie 1997 flood event that caused substantial damage to 
the downsfream infrastructure for MUo Creek, debris overwhelmed the backhoe's 
abiUty to keep the grizzly clear and it overtopped the culvert. Discussions with 
workers at the scene suggested that debris, not flood water, was the major cause of 
problems at the Reed Landing. One exception was a roof cave-in of the box culvert 
that was repafred by the Mine Owner. This repafr was consistent with the Mine 
Owner's responsibility to operate and inaintain the Reed Landing and it's 
components, induding the approximately 100-foot high crib waU that held up the 
northem face of the mine dump and the 4 x 4 box culvert. 

A second grizzly structure was constructed in MUo Creek approximately 300 feet 
above the town of Wardner to screen excessive becUoad prior to flow entering the 
48-inch corrugated metal pipe system that conveyed MUo Creek beneath Warcfrier 
and KeUogg. 

B. Lower Milo Creek Piping System 
As MUo Creek enters the town of Wardner at the lower grizzly, it flowed 
underground through a combination of open channels, 48-inch concrete pipe, 48-
inch corrugated metal pipe, and 4-foot by 4-foot box culverts. Through the town of 
KeUogg, MUo Creek was totaUy contained by simUar piping materials as those used 
through Warciner. 

Severe flood damage to the existing Lower MUo Creek piping system occurred 
during a major runoff event in May 1997. Debris accumulations plugged the grizzUes 
and eventuaUy resulted in faUure of the MUo Creek subsurface conveyance 
structures downsfream in KeUogg. Heavy bedload and debris plugged culvert and 
pipe systems and resulted in several blowouts of culverts, pipe faUures, and the 
creation of sinkholes. In addition, lead-contaminated surface water flooded through 
many properties and recontaminated areas that had previously been remediated as 
part of the Populated Areas residential soU ROD. The affected properties were 
remediated by the Federal Emergency Management Acfrninisfration (FEMA) and 
Idaho Bureau of Disaster Services (BDS) under a Presidential Declaration. More than 
$500,000 in remedial activities were requfred to remove the contaminated sediment 
from properties in KeUogg. 
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4 3.11.2Review of ROD, ESDs, and Rod Amendment 

Requirements for the MUo Gulch and Reed Landing are summarized in Table 4-14. 

Table 4-14 
Milo Gulch and Reed Landing Remedial Actions 

ROD Requirement 

1. Channelize anci line Milo Creek from the 
Wardner Water System Intake to the culvert 
that directs flow beneath Wardner and 
Kellogg 

2. Financial contribution to the reconstruction of 
the underground Milo Creek pipeline project 
beneath Wardner and Kellogg 

Remedial Action Objective/Goal 

1. Minimize contact between Milo Creek surface 
water, tailings, and waste rock on the gulch floor 

2. Reduce contaminant transport to the SFCDR 
as suspended sediment in runoff events 

3. Minimize surface water infiltration into the 
underlying Bunker Hill mine workings 

Minimize the potential for recontamination of 
previously remediated residential yards. 

Document 

^ ^ ^ ^ ^ ^ M 

ROD 9.2.1 

ROD 9.2.1 

ROD 9.2.5 

ESD 4-98 

As noted in the above table, the April 1998 ESD modifies the upper MUo Creek remedy by 
induding EPA partidpation in the reconstruction of the underground MUo Creek pipeUne 
system beneath Wardner and KeUogg. As noted above, the pipeline system was damaged 
and breached in May of 1997 during a flood event resulting in the recontamination of 
approximately 50 remediated yards and over 5 mUes of right-of-way in Wardner and 
KeUogg with soU and sediment containing up to 14,000 mg/kg lead. Costs asscx:iated with 
remediation of the recontaminated areas was estimated at about $500,000. The cost to 
replace the pipeline system was estimated at $10 mUUon, toward which EPA contributed 
$2,000,000. The State of Idaho managed the implementation of this multi-agency-funded 
project through the Bureau of Disaster Services and other State agencies. 

4.3.11.3Description of Remedial Actions 

A. Removal of Waste Rock and Tailings from Portions of tiie lUlilo Creek Basin 
A mine waste rock and tailings removal project witiiin the sfretch of MUo Creek 
between the Water District dam and the Reed Landing grizzly was conducted in the 
faU of 1995 by the Bunker HiU mine owner. EPA and the State of Idaho participated 
in scope discussions with the mine owner and agreed that tiie taUings removal action 
would meet the objectives of the ROD for MUo Creek (minimize contact of surface 
water with contaminants and reduce contaminated sediment fransport to the 
SFCDR). Approximately 30,000 cubic yards of mine waste and tailings were 
removed from the creek bank areas (a 50 percent uicrease over ROD estimated 
removal quantities). These materiak were fransported to the Guy Cave and used as 
backfiU in this surface depression as a means to improve grading in this area. 
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B. Upper and Lower Milo Creek Improvements 
A water cUversion project was implemented in the latter part of 1998 through 1999 
on the main stem of MUo Creek for tiie purposes of minimizing contact between 
MUo Creek surface water and tailings/mine waste rock cm the vaUey floor and to 
reduce infUfration into the mine workings that underUe tiie sfretch of MUo Creek 
between the confluence with the South Fork of MUo Creek cuid Reed Landing. This 
water cUversion piping project satisfies the ROD requfrement to line MUo Creek. 

This project was partiaUy funded by EPA and FEMA as a response to the flooding 
that occurred in the spring of 1997. This MUo Creek cUversion project consisted of 
installing a new cUversion dam above the existing Wardner Water District dam and 
hard-piping the flow from tiie upper and main stem of MUo Creek dov̂ m to anotiier 
diversion structure Icxrated at the Reed Landing. From the Reed Landing structure, 
the MUo Creek flow is piped down to the Upper Warcfrier structure prior to 
discharging into a new piping system beneath the towns of Wardner and KeUogg. 
Based on funding consfraints, this surface water diversion system was designed for a 
flood reciurence interval of between 2 and 5 years maximum. The twin 54-inch pipes 
that flow beneath Wardner and KeUogg were designed for a 100-year recurrence 
interval. 

C. Reed Landing 
In 1999, EPA, the State of Idaho, and the USACE implemented a remediation project 
at the Reed Landing area to enhance the area's drainage capadty and to increase the 
stabUity of the landing. Because of the poor structural concUtion of a downsfream 4-
foot by 4-foot overflow culvert, it was beUeved that the faUure of this culvert could 
result in overland flow across the Reed Landing and significant erosion of the mine 
waste rock and tailings that contained in the Landing. The Reed Landing project was 
designed to mitigate this potential for overland flow by constructing an overflow 
channel down the Reed Landing that made the existing overflow culvert 
unnecessary. 

The Reed Landing remediation project induded the foUowing components: 

• Removal of the timber crib-walls and regrading the nearly vertical face of the 
landing to at least 2 horizontal to 1 verticcil (2H:1V). Excess soU from the regrading 
(mine waste rock and taiUngs predominantiy) were fransported to the Guy Cave and 
used for backfiU to enhance surface water drainage in this area. This area is 
recommended to be evaluated to determine if a clean soU cap over the wtiste 
material is necessary. 

• Construction of a reinforced concrete channel across the Reed Landing fiU that has 
an average width of 8 feet and average channel waU height of 5.5 feet. The channel 
aUgnment had two horizontal curves that were banked and super-elevated as 
necessary to confine the flow in the channel. A stilling basin was constructed at the 
dowTisfream end of the channel to dissipate energy prior to the creek entering a 
700-foot long riprap lined channel that was constructed to join the existing MUo 
Creek drainage. 
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• Inddental items such as debris freish-racks and debris basins were also constructed 
on the upsfream end of the Reed Landing. 

4.3.11.40perations and Maintenance 

A watershed cUstrid was formaUy established in 1998 by a vote of people residing in 
KeUogg and Wardner. The district, which is managed by three dfrectors, has the 
responsibiUty to conduct regular O&M activities as necessary to insure the MUo Gulch 
stormwater confrol system continues to function as designecl. Funding for the activities is 
provided by annual property assessments. A formal O&M plan is being prepared that v ^ 
likely indude: 

• Periodic insjjection and clean out of culverts, sedimentation basins, and cUversion 
structures. 

• Inspection of entfre gulch eifter major storm events. 

• Inspection, and repeifr if necessary, of dcimage to channels or structure. 

• Inspection, and repafr if necesseuy, of fences and other safety features. 

• Inspection and repafr if necessary, of maintenance access routes. 

4.3.11 .SAssessment of Remedial Actions 

A. Remedy Performance 
As noted above, the MUo Gulch remedies were constructed between 1995 and 1999. 
The performance of drainage systems such as those instaUed in MUo Gulch and at 
the Reed Landing (espedaUy the natural channel portions) requfre a period of years 
to evaluate the effectiveness as the system incurs varying storm events. 

However, both the MUo Creek water cUversion and Reed Landing projects were 
implemented according to design plans and specifications, and have to date 
performed as ciesigned. These projects, induding the removal of waste rock and 
taiUngs from portions of the MUo Creek Basin, have minimized contact of surface 

, water with contaminants, and reduced the potential for contaminated sediment to be 
fransported downsfream. It is recommended that ongoing monitoring continue to 
gather data to evaluate remedy perfonnance and whether modifications to the 
remedy are necessary. 

B. New Information 
As discussed in Section 4.3.8 of this report, EPA is currentiy evaluating adcUtional 
remedial actions that may be implemented in the upper MUo basin to further reduce 
surface water infiltiation into flie underlying mine workings. The potential 
additional remedial actions would focus on diverting the surface water flows of the 
West and South MUo Creek arotmd existing fault zones and bypassing the Guy Cave 
area. If it is dedded to implement these remedial actions, they wiU not be part of the 
Non-Populated Areas ROD, but rather a separate ROD to specificaUy address the 
Bunker HUl mine water and long-term freatment needs at the Site. 
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C. Identify Deficiencies 
No defidendes were noted with respect to the MUo Gulch and Reed Landing 
remediations. 

D. Recommended Improvements 
Evaluate whether a dean cap is necessary on the contaminated materials disposed in 
the Guy Caves area. 
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5.0 5-Year Review Findings and 
Recommendations 

5.1 Identification and Review of Newiy Promuigated or 
Revised Regulatory Standards 

The remedies selected in the ROD are intended to be protective of human health and the 
envfronment and to comply with Federal and State standards that are appUcable or relevant 
and appropriate requfrements (ARARs). As part of this initial 5-year review, tiie ARARs 
identified in tiie 1992 Non-Populated Areas ROD were revieweci and any changes or newly 
promulgated standards were identified and summarized in Appendix B. 

As shown in Appendix B, there are five revisions to existing ARARs or to be considered 
(TBC) dcKuments initiaUy identified in the ROD, and two newly identified regulations or 
TBCs. These revisions and newly identified materials do not affect the protectiveness of the 
remedy selected in the 1992 ROD; therefore, they are not being adopted at the current time 
as ARARs or TBCs for the Site. Refer to Appendix B for more detaUed information. 

As noted in section 4.3.8 of this report, a draft Total Maximum DaUy Load (TMDL) for 
dissolved cadmium, lead and zinc in surface waters of the Coeur d'Alene Basin (Basin) was 
jointly released for pubUc comment by EPA and the State of Idaho in AprU 1999. Once 
finalized, the TMDL wiU be evaluateci to determine if it meets the NCP standard for 
adoption cis an appUcable or relevant and appropriate requfrement (ARAR). 

The TMDL establishes long-term water quaUty goals for discrete (e.g., discharging from a 
pipe) and non-discrete sources (e.g., waste pUes and floodplain taiUngs) of metals 
contamination to the SFCDR. A specific amount of aUowable metals loading has been 
proposed for the Bunker HiU Cenfral Treatment Plant (a discrete source) and is further 
discussed in section 4.3.8 of fliis report. Non-discrete sources in the Basin have not been 
assigned specific aUowable loaciings. Rather, a single aUocation has been assigned to aU non-
discrete sources within various segments of the SFCDR. An evaluation of metals loading 
from aU non-discrete sources in the Basin is part of the Coeur d'Alene Basin RI/FS. Based 
upon this evaluation, the impacts of deanup actions on improving water quaUty, and the 
results of ongoing surface water and ground water monitoring, additional cleanup actions 
may need to be considered in the future for the Non-Populated Area of the Site. Prior to 
undertaking any such actions, the relative loadings from aU non-discrete sources within the 
Basin would be evaluated to detennine which actions have the greatest potential to reduce 
non-discrete sources of metals loadings to the SFCDR, and thereby achieve the TMDLs. 

5.2 Assessment of Remedial Actions 
Table 5-1 provides a summary of this initial 5-year assessment for the Non-Populated Areas 
of the Site. Included in the table are dates during which particular activities or remedial 
actions were conducted, work tiiat is remaining to complete the remedial action, a general 
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assessment of the performance or protectiveness of the remedy, and any defidendes noted 
during this 5-year review. 

5.3 Recommendations and Required Actions 
Table 5-2 summarizes recommendations and requfred actions that have been identified 
during this initial 5-yecU' review. These recommendations emd actions were identified to 
improve remedy performance or protectiveness in aUgnment with the Remedied Action 
Objectives and perfonnance standards for this Site. Specifics of these activities, if not 
provided for in the ROD, the ROD Amendment, or in either of the two ESDs, may need to 
be dcxnunented in a separate decision document. 
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Table 5-1 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Ac^ iv i t i ^ , ^ V, 
ICP Program within 
Non-Populated Areas 

Health and Safety 
During Remediations 

Operations and 
Maintenance of 
Remedies 

Site-Wide Monitoring 

Dates of 
Activity or RA 

i '̂i J^l-
1994 -present 

1994- present 

1994-present 

1999-2000 

1987-1993 

1996-present 

Work Remaining 

As part of individual 
RAs, placement of ICP 
barriers and fences at 
various Site locations 

Ongoing 

Day-to-day O&M 
currently provided by 
subcontractors to 
USACE. 

IDEQ in process of 
preparing Site-Wide 
O&M Plans. All O&M 
responsibilities 
eventually turned over to 
IDEQ. 

Ongoing monthly and 
quarterly programs, 
yearly trend analysis 
reports 

Assessment 

As has been conducted to date, 
EPA, IDEQ, and USACE will 
continue to provide oversight of ICP-
related work in the Non-Populated 
Area of the Site 

Successful implementation of safety 
programs as evidenced by no lost 
time or injuries reported for prime 
contractor 

O&M being performed adequately. 

Not applicable (NA) 

Insufficient data exists at this time to 
establish trends between data and 
effectiveness of remedies. 

Deficiency of the Activity or 
Remedial Action 

None noted. 

None noted. 

None noted. 

NA 

None noted. 
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Table 5-1 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Hillsides Monitoring 
Program 

Smelter Closure 
Observational 
Approach 

Remedial Action • 

Hillsides RA 

Dates of 
Activity or RA 

1999-present 

1997-present 

1990-1994 
(PRPs) 

1996-present 
(Fund-lead) 

Work Remaining 

Ongoing monitoring, 
annual reports and 
workshops to discuss 
data modifications to RA 

"approach, if necessary 

Ongoing monthly 
sampling, yearly trend 
analysis reports 

N . f t ' « 

None 

Re-vegetation programs 
planned through 2001, 
adaptive management 
afterwards. 

Upper Industrial Landfill 
yet to be removed. 

Assessment 

Adaptive management approach 
working adequately. 

As expected, insufficient amount of 
post-remediation data to conclusively 
determine trends at this time. 

Terracing was effective. Planting 
was marginally effective. 

Adaptive management approach 
working adequately. Raveling 
hillslopes above Smelterville and 
Wardner residential areas may need 
additional monitoring and/or cleanout 
to reduce potential for 
recontamination. 

Deficiency of the Activity or 
Remedial Action 

None noted. 

None noted. 

^̂ ^̂ ^̂ ^̂ Sl 
None noted. 

None noted. 
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Table 5-1 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Gulches RA 

Smelterville Flats RA 

Dates of 
Activity or RA 

Grouse: 1997 

Gov't: 1996-
1998 

Magnet: 1995-
1998 

Deadwood: 
1995-1998 

1996-1998 

1999 - present 

Work Remaining 

None noted. 

Lower Gov't Creek re
alignment. Riparian 
planting. 

Magnet Creek channel 
through A-4 gypsum 
pond. 

Riparian planting. 

Plantings in Flats area. 

Re-capping of Truck 
Stop area. 

South of 1-90 storm drain 
and ICP capping. 

Special Area 
Management Plan as 
prepared by State of 
Idaho 

East of Theater Bridge 
tailings removals and 
capping 

Assessment 

All Gulches: 

Access control throughout gulches 
and hillsides should be evaluated to 
determine appropriate level of 
concern (i.e., trail bikers have been 
reported to use Grouse Gulch for 
recreation). 

Remedies are perfomning as 
expected. Creek channels are 
expected to become more stable 
with time. 

Remedy is performing adequately. 
Channel of SFCDR is expected to 
become more stable with time. 

Deficiency of the Activity or 
Remedial Action 

Determine need for access 
restriction and if current access is 
deficient implement greater 
controls. 

None identified. 

Truck portion of RV Park needs to 
be re-capped to prevent direct 
contact and dispersion of dust. 
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table 5-1 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Central Impoundment 
RA 

Page Pond RA 

Industrial Complex RA 

Mine Operations Area 
RA 

Boulevard RA 

Dates of 
Activity or RA 

1995-present 

1997-present 

1995-1998 

Construction 
season 2001 

1994 

1997 

Work Remaining 

Final closure to be 
completed in 2000. 

Ongoing monitoring of 
CIA seeps. 

Majority of RA yet to be 
completed: Tailings 
removal, placement of 
clean fill, modifications 
to South and North 
Channels, construction 
of outlet and discharge 
structures to SFCDR, 
construction of internal 
berms in West Swamp. 

Borrow Area/ICP Landfill 
construction. 

Ongoing monthly 
monitoring of 
groundwater wells as 
part of observational 
approach. 

None noted. 

None noted. 

Assessment 

No assessment at this time; remedy 
is only partially complete 

No assessment at this time; remedy 
is only partially complete 

Remedy is performing adequately. 

Remedy is performing adequately. 

Remedy is performing adequately. 

Deficiency of the Activity or 
Remedial Action 

None at this time. 

PRP program for baseline and 
routine groundwater and surface 
water monitoring was reviewed by 
EPA and found to be deficient. 
PRPs are required to revise 
program and re-submit for EPA 
and State review. 

None noted. 

None noted. 

None noted. 

06/14/00 5-6 



BUNKER HILL FIRST 5 YEAR NON-POP PUBLK COMMENT DRAFT 

Table 5-1 
Summary of Initial 5-Year Assessment 

Activity or Remedial 
Action (RA) 

Railroad Gulch RA 

Central Treatment Plant 
RA 

Bunker Creek 

UP Railroad RA 

Milo Creek and Reed 
1 anding RA 

Dates of 
Activity or RA 

1997 

1994-present 

1996-1997 

1995-1999 

1995-2000 

Work Remaining 

None noted. 

Ongoing O&M 

IQP capping on west 
ehd of Bunker Creek 
project area. 

Emergency overflow 
channel to Gov't Creek. 

A portion of the UPRR 
right-of-way used as a 
haul road remains to be 
remediated by EPA. 

None noted. 

Assessment 

Remedy is perfomiing adequately. 

Remedy is performing adequately. 

Remedy is performing adequately. 

Protectiveness from direct contact is 
not yet achieved until all areas 
receive ICP cap. 

Remedy is performing adequately; 
verification sampling indicated that 
none of the sampled areas exceeded 
1,000 mg/kg lead. 1999 Sampling 
Report did indicate that 7 areas 
sampled did not have the required 
thickness of ICP barrier. 

Remedy appears to be perfomiing 
adequately, however, much of the 
remedy has been constructed in last 
2 years and will require more time to 
determine effectiveness and 
protectiveness. 

Deficiency of the Activity or 
Remedial Action 

None noted. 

None noted. 

None noted. 

Increasing barrier thickness in 
some locations is warranted as 
indicated by 1999 sampling. 

None noted. 
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Table 5-2 
Recommendations and Required Actions 

Required Action 
Party 

Responsible 
Proposed 
Milestone 

Date 

Oversight 
Agency 

Potential to Affect 
Protectiveness 

upon Completion 
(X) 

Activity ̂ '5'/>i; ; i; f 'f\^/ , ' / ' \ ,v i^^ i^:j-f "'.-%." -• ' ' \>i ' . ; ;J ^ > •= : ' ^ / ^ -i'\> , ' , . , , j v 

Site-Wide Monitoring Program: Re-confirm that current monitoring 
program is gathering appropriate data to address remedy performance 
across the Site. 

Site-Wide Monitoring Program: Continue monitoring program, 
conduct trend analyses, prepare annual trend reports. 

Hiiisides Monitoring Program: Continue monitoring program, conduct 
trend analyses/reports, conduct annual stakeholder workshops. 

Smeiter Ciosure Observation Approach Monitoring: Continue 
monitoring program, conduct trend analyses, prepare annual trend 
report. 

Site-Wide Bioiogical Monitoring: Implement biological monitoring 
program for plants and wildlife. 

EPA - IDEQ 

IDEQ 

EPA 

IDEQ: 
sampling 

EPA: trend 
analyses, 
reports 

EPA - U.S. 
Fish and 
Wildlife 

3'" quarter 
2000 

Ongoing, 
trend report in 
first quarter 
2001 

Ongoing, 
trend report in 
first quarter 
2001 

Ongoing 

Trend report 
in first quarter 
2001 

2000 - 2004 

EPA - IDEQ 

EPA 

IDEQ 

EPA: sampling 

IDEQ: trend 
analyses, 
reporting 

IDEQ 
X 

06/14/00 5-8 



BUNKER HILL RRST 5 YEAR NON-POP PUBLK COMMENT DRAFT 

Table 5-2 
Recommendations and Required Actions 

Required Action 
Party 

Responsible 
Proposed 
Milestone 

Date 

O&M Plans - Government Funded RAs: Prepare O&M plans 
including need for on-going inspections and measures to monitor and 
address recontamination potential. 

IDEQ 4"' quarter 
2000 

O&M Plans - PRP Funded RAs: Review and approve PRP-prepared 
O&M plans including need for on-going inspections and measures to 
monitor and address recontamination potential. 

PRPs 4 quarter 
2000 

J!J.miH«JiLLn!j!l i i i i'!'iW"Bif«e7ri"" *n u i !>' 'in ̂ ; .;!mii"Ui!JJLlii>iMijii^jUH!jUPiyyj^i^ 11, jj,ji '.'Jli'Ji^l^aJ'Ja^-^ fi4,i| 
' i*^ 

• ^ M 

Hillsides Performance Standards: Evaluate the need for an ESD or 
ROD Amendment to address the adaptive management approach for 
establishing hillsides' performance standards. 

EPA Ongoing 

Smelterville and Wardner Hillslopes: Inspection of catchment wall 
areas to determine if additional action is necessary to prevent 
recontamination of remediated yards. 

IDEQ Ongoing 

Hillsides - Access Control: Assess the need for additional access 
control to hillsides and gulches. 

EPA 2001 

Gulch Remedial Actions: Conduct yearly surveys to evaluate channel 
and surface barrier stability, success of vegetation, and surface water 
and groundwater quality 

EPA-
USACE 

Ongoing 

Guy Caves Area (Milo Creek): Evaluate the need to cover mine waste 
and tailings disposed in Guy Caves with clean material 

EPA 4 quarter 
2000 
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Table 5-2 
Recommendations and Required Actions 

Required Action 

Page Pond: Revisions to monitoring approach. 

Lined Pond: Clean out sediment at bottom of pond. 

Smelterville Flats: Evaluate the need for an ESD or ROD Amendment 
to address the increased tailings removal on the Flats and the decision 
to defer construction of the groundwater and surface water wetland 
treatment systems. 

Page Mine Waste Rock Dump: Evaluate the need for additional 
efforts to encourage vegetative growth. 

Central impoundment Area: Evaluate the need for an ESD or ROD 
Amendment to address collection of the deferment of construction of a 
seep collection system. 

Union Pacific Railroad: Address barrier thickness deficiencies as 
necessary based on 1999 Sampling Report. 

Government Gulch Groundwater and Surface Water: Evaluate the 
need for an ESD or ROD Amendment to address groundwater control 
and collection systems and creek lining in Government Gulch as 
described in the ROD 

Party 
Responsible 

IDEQ 

EPA-
USACE 

EPA 

EPA 

EPA 

UPRR 

EPA 

Proposed 
Milestone 

Date 

By 
construction 
season 2000 

Construction 
season 2000 

Second 5-
year review, 
-2004 

3"̂  quarter 
2000 

Second 5-
year review, 
-2004 

Construction 
season 2000 

Ongoing 

Oversight 
Agency 

EPA 

IDEQ 

IDEQ 

IDEQ 

IDEQ 

IDEQ 

IDEQ 

Potential to Affect 
Protectiveness 

upon Completion 
(X) 

X 

X 

X 

X 

X 

X 
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6.0 Statement of Protectiveness 

The remedy being implemented in the Non-Populated Area operable vmit of the Bimker Hill 
Superfund Site is expected to be protective of human health and the environment upon 
completion, provided that the required actions identified in Table 5-2 are implemented. 
Although the remedy hasn't been fully implemented, immediate threats to himian health 
and the environment have been addressed by source removal efforts, capping activities, 
erosion control measures, ongoing treatment of mine water, and institutional controls. These 
efforts have reduced or eliminated the potential for humans and animals to have direct 
contact w îth soil/source contaminants, have reduced opportunities for transport of 
contaminants by siurface wrater and air, and are expected to provide surface and 
groimdwater quahty improvements over time throughout the site. Groundwater and 
surface water quaUty v ^ continue to be monitored to assess improvements over time. The 
need for surface and groundwater collection and treatment measures, as indicated in the 
ROD, will be evaluated as part of the second phase of cleanup actions at the site, following 
the complehon of source removal, capping, and erosion control efforts. 
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7-0 Next 5-Year Review 

Statutory requirements of CERCLA. require ongoing 5-year reviews for Superfund sites once 
remediations have been initiated. The next review will be conducted within 5 years of the ~ 
completion date of this 5-year review report. The completion date is the date of the 
signature shown on the cover of this report. This subsequent review will cover all remedial 
work, monitoring, and O&M activities conducted at the Site. This subsequent 5-year report 
is expected to summarize more detailed information on protectiveness of the remedy since 
five additional years of monitoring data and annual remedy inspection reports will then be 
available to judge remedy performance. 
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Central Impoundment Area Remedial Action (Section 4.3.4) 

A. Documents 
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CH2M HILL, 1997, Cenfral Impoundment Area Closure - Cover Design Techiucal 
Memorandum, Bunker HiU Superfund Site, KeUogg, Idaho: technical memorandum 
prepared for USEPA, Seattie, Washington, AprU 1997. 
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technical memorandum prepared for USEPA, Seattie, Washington, December 14,1996. 

Morrison Knudsen, 1999, Bunker HUl Remedial Action Project Closure Report, February 
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SmelterviUe Flats, Gulches, telephone interview by Tami Thomas/CH2M HILL, 
January 5,2000. 

Page Pond Remedial Actions (Section 4.3.5) 

CH2M HILL, Inc., 1999. Draft Technical Memorandum. Page Pond Monitoring Recommendations 
Bunker Hill Superfund Site. Draft technical memorandum prepared for USEPA, December 16, 
1999. 

McCuUey, Frick & GUhnan, Inc. (MFG), 1994. Bunker HiU Superfund Site. Page Pond Closure: 
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McCuUey, Frick & GiUman, Inc. (MFG), 1997. Diversion of Page Pond Wastewater 
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McCuUey, Frick & GUhnan, fric. (MFG), 1999. Bunker HiU Superfiind Site. Page Pond Closure: 
West Swamp Tailings Removal and Diversion of PPWTP Effluent to West Swamp. Remedial Action 
Worfc P/fln. Report prepared for the UMG, AprU 1999. 

i'eterson/ Scott. Idaho State Department of Envfronmental QuaUty. Telephone interview to 
obtain construction information regarding the removal and relocation of tailings from the 
West Beach area of the West Swamp, January 5,2000. 

Industrial Complex Remedial Action (Section 4.3.6) 

CH2M HILL, Inc. 1996. Memorandum. Response to Review Comments to the Smelter Area 
Closure Predesign Report prepared for USEPA, July 25,1996. 

CH2M HILL, Inc. 1996. PTM Disposal CeU—Conceptual Design prepared for USEPA, May 
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CH2M HILL, Inc. 1996. Smelter Area Closure Predesign Report prepared for USEPA, AprU 
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CH2M HILL, Inc. 1997. Borrow Area Management Plan Final Design (includes Technical 
Specifications and Drawings) -100% Submittal prepared for USEPA, AprU 9,1997. 

CH2M HILL, Inc. 1997. Final Smelter Area Closure Construction QuaUty Assurance Plan 
prepared for USEPA, June 1997. 

CH2M HILL, Inc. 1997. Final Smelter Area Closure Final Design Submittal Technical 
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OHM Remediation Services Corp. 1995. Final Project Report - Removal of Select Structures 
from the Lead Smelter and Zinc Plant at the Bunker HiU Superfund Site prepared for 
USEPA, October 1995. 

Morrison, Knudsen. 1999. Bunker HiU Remedial Action Project Closure Report prepared for 
USEPA, February 10,1999. 

Mine Operations and Boulevard Areas, Railroad Gulcli Drainage (Section 4.3.7) 

CH2M HILL, Inc. 1994b. Construction DcKuments for the Mine Operations Area Remedial 
Action, prepared for USEPA and BLP, August 1994. 

CH2M HILL, Inc. 1996a. Technical Memorandum. Bimker HiU SoU Removal Design and 
Instructions, prepared for USEPA and U.S. Army Corps of Engineers. July 15,1996. 

CH2M HILL, Inc. 1996b. Technical Memorandum. ADDENDUM to Bunker HUl SoU 
Removal Design and Instructions, prepared for USEPA and U.S. Army Corps of Engineers. 
July 26,1996. 

CH2M HILL, Inc. 1996c. SoU Removal Areas Drainage Design - Boulevard emd Magnet 
GtUch, prepared for USEPA and U.S Army Corps of Engineers. July 31,1996. 

CH2M HILL, hie. 1997. North End Raifroad Gulch Creek Design - Draft No. 2, prepared for 
USEPA. June 16,1997. 

Central Treatment Plant (Section 4.3.8) 

CH2M HILL, Inc. 1994. Contract Documents for Construction of a Lined Storage Pond, prepared 
for USEPA, August 1994. 

CH2M HILL, Inc. March 1997. Lined CTP Influent Pond No. 2 and Sludge Pond Facility, 
prepared for USEPA, March 1997. 

CH2M HILL, hie. December 1997. CTP High Density Trial Report, Bunker HiU Superfund Site, 
prepared for USEPA, December 1997. 

CH2M HILL, Inc. January 1997. Technical Memorandum. Failure Modes and Effects Analysis -
Central Treatment Plant, prepared for USEPA, January 7,1997. 

CH2M HILL, Inc. 1996b. Bunker Creek Design, Addendum No. 1, prepared for the USEPA and 
USACE. July 12,1996. (fricludes appUcation of ICP barrier at CTP.) 

Bunicer Creek (Section 4.3.9) 

Spectrum Engineering, 1996. Draft Report. Bunker Creek and Govemment Gulch Flood 
Hydrology, prepared for TerraGraphics and tiie State of Idaho. March 20,1996. 

CH2M HILL, hic. 1996a. Bunker Creek Design, prepared for tiie USEPA and USACE. July 3, 
1996. 

CH2M HILL, Inc. 1996b. Bunker Creek Design, Addendum No. 1, prepared for tiie USEPA and 
USACE. July 12,1996 
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Union Pacific Railroad Rights-of-Way (Section 4.3.10) 

AppUed Geotechnology Inc. and USPCL Study of Lead Contamirmtion Along the Union Pacific 
Railroad Right-of-Way. Prepared for the Union Pacific Raifroad Company by AppUed 
Geotechnology hic. and USPCI, 1991. 

McCuUey, Frick, and GUman, Inc. 1997 Annual Remedial Action Implementation Plan for 
Remedial Actions Along the Union Pacific Railroad Right-of-Way. Prepared for Union Pacific 
Raifroad Company by McCuUey, Frick, and Gilman, Inc., AprU 1997. 

McCuUey, Frick, and Gilman, Inc. Bunker Hill Superfund Site Union Pacific Area Remedial 
Action Work Plan. Prepared for Union Pacific RaUroad Company by McCuUey, Frick, and 
Gilman, Inc., March 1995. 

McCuUey, Frick, and Gilman, Inc. Letter Report for Submittal of Sampling Results for Union 
Pacific Area 5-Yr. Review Rights-of-Way Sampling at the Bunker Hill Superfund Site. Prepared for 
Union Pacific Raifroad Company by McCuUey, Frick, and GUman, Inc., June 22,1999. 

Peterson, Scott. Idaho State Department of Envfronmental QuaUty. Telephone interview to 
obtain information regarding remediation of areas of the UPRR by the Agencies and 
verification sampling and testing. February 2,2000. 

Newly Promulgated or Revised Regulatory Standards (Section 5.1) 

American Conference of Govemmental Industrial Hygienists. Threshold Limit Values for 
Chemical Substances and Physical Agents Biological Exposure Indices. 1999. 

U.S. Department of Health and Human Services, PubUc Healtii Service, Centers for Disease 
Confrol. "Preventing Lead Poisoning in Young ChUdren/' October 1991. 

U.S. Envfronmental Protection Agency. Guidance Conceming SoU Lead Cleanup Levels at 
Superfund Sites. OSWER 9355.4-02. September 1989. 

U.S. Envfronmental Protection Agency. Guidance Manual for the Integrated Exposure Uptake 
Biokinetic Model for Lead in ChUdren. February 1994. (NTIS #PB93-963510, OSWER 
#9285.7-15-1). 

U.S. Envfronmental Protection Agency. Integrated Exposure Uptake Biokinetic Model for 
Lead in ChUdren (lEUBK) Version 0.99d (NTIS #PB94-501517, OSWER #9285.7-15-2). 

U.S. Envfronmental Protection Agency. Memorandum Titled: Clarification to the 1994 
Revised Interim SoU Lead Guidance for CERCLA Sites and RCRA Corrective Action 
Faculties. EPA 540-F-98-030. OSWER 9200.4-27. August 1998. 

U.S. Envfronmental Protection Agency. Memorandum Titied: Proposed TSCA 403 SoU Lead 
Hazard and OSWER's Lead-in-SoUs PoUcy. EPA 540-F-98-061. OSWER 9200.4-29. December 
1,1998. 

U.S. Envfronmental Protection Agency. Recommendations ofthe Technical Review Workgroup 
for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in 
Soil. December 1996. 
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U.S. Envfronmental Protection Agency. Revised Interim SoU Lead Guidance for CERCLA 
Sites and RCRA Corrective Action FadUties. EPA 540-F-94r043. OSWER 9355.4-12. August 
1994. 

U.S. Envfronmental Protection Agency. Technical Support Document for the Integrated Exposure 
Uptake Biokinetic Model for Lead in Children. December 1994. [NTIS #PB94-963505, OSWER 
#9285.7-22] 

U.S. Envfronmental Protection Agency. Validation Strategy for the Integrated Exposure Uptake 
Biokinetic Model for Lead in Children. December 1994. 
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Appendix A 
Identification of Newly Promulgated or 

Revised Regulatory Standards 

Chemical-Specific Standards 

A. Air - Potentially Applicable Requirements 
Revised 

National Ambient Air Quality Standards (40 CFR Part 50) - The healtii- and welfare-
based standards for particulate matter (measured as PMio, particles that are 
10 micrometers in diameter or smaUer) enforced at the time of the ROD were 
promulgated in 1987. They were (1) a 24-hour standard set at 150 micrograms per cubic 
meter (fig/m^), and (2) an annual 24-hour standard set at 50 jig/m^. Since these PMio 
standards were established, a large number of important new studies have been 
published on the health effects of particulate matter. Many of these studies suggest that 
significant adverse health effects occur at concenfrations below the previous standards. 
On July 17,1997, EPA revised the coarse particulate matter (particles with diameters less 
than 10 lom or PMio) 24-hour standards of 150 ng/m^ to protect against short-term 
exposure to coarse fraction particles. The approach now used is thought to provide a 
more stable target for confrol programs and eliminates the need for complex data 
handling for missing values. In addition, two new PM2.5 (particles with less than 2.5 jim) 
standards were added, set at 15 ng/m3, based on the 3-year average of annual 
arithmetic mean PM2.5 concenfrations, and 65 jig/m^, based on the 3-year average of the 
98* percentUe of 24-hour PM2.5 concenfrations. EPA has concluded that fine particles 
(PM2.5) are better surrogates for those components of particulate matter most likely 
linked to mortaUty and morbidity effects at levels below the previous standards (PMio 
standards). 

These new regulations are currently under judicial review as a result of court chaUenges 
and therefore, are stiU subject to change. 

B. Soil and Dust - Potential To Be Considered l\/lateriais 
Revised 

Center for Disease Control's (CDC) Statement on Childhood Blood Levels (October 1, 
1991) - In the fourth revision of the Statement on Preventing Lead Poisoning in Young 
ChUdren dated October 1,1991, CDC's Advisory Committee on ChUdhood Lead 
Poisoning Prevention stated that new data indicate significant adverse effects of lead 
exposure in chUdren at blood lead levels much lower than previously beUeved to be 
safe. Some adverse health effects have been documented at blood lead levels at least as 
low as 10 ng/dL. As a result, the 1985 intervention level of 25 Hg/dL was revised 
downward to 10 |Xg/dL. 
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Table A-1 
Summary of Newly Promulgated or Revised Standards 

Media/ 
Change Status 

Category/ 
Regulation 

Entity Citation Prerequisite Requirement Location 

Chemical-Specific Standards 

Air 

Revised 

Soil and Dust 

Revised 

Potentially 
Applicable 
Requirement 

Clean Air Act 
National Ambient 
Air Quality 
Standards(NAAQS) 

Potential To Be 
Considered 
Materials 

Advisory 
Committee on 
Childhood Lead 
Poisoning 
Prevention 

Federal 

Federal 

42 U.S.C. 
Section 7401 et 
seq.; 40 CFR 
Part 50 

Centers for Disease 
Control's statement 
on Preventing Lead 
Poisoning in Young 
Children, 1991 

Establishes ambient air 
quality standards for 
emissions of chemicals and 
particulate matter. 

Removal of contaminated 
soils 

Emissions of particulates and chemicals 
that occur during remedial activities will 
meet the applicable NAAQS that are as 
follows: 

Particulate (Matter as PMio, (particles 
with diameters <= 10 ^ meters): 150 ̂ g 
/m^ 24-hour average concentration, 
50 ng/m^ annual arithmetic mean 

PM2.5 (particles with diameters <= 2.5 ]x 
meters): 65 ng /m' 24-hour average 
concentration, 15 \ig/m^ annual 
arithmetic mean 

Lead: 1.5 ng Pb/m' Quarterly arithmetic 
mean 

New data indicate significant adverse 
effects of lead exposure In children at 
blood lead levels lower than previous 
believed to be safe. The 1985 
intervention level of 25 ng/dL is, 
therefore, revised downwards to 10 ng 
Pb/dL. 

Site-Wide 

Site-Wide 
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Table A-1 
Summary of Newly Promulgated or Revised Standards 

Media/ 
Change Status 

Revised 

New 

Surface Water 

Revised 

Category/ 
Regulation 

Revised U.S. EPA 
Interim Soil Lead 
Guidance for 
CERCLA Sites 

U.S. EPA 
Clarification tol 994 
Interim Soil Lead 
Guidance for 
CERCLA Sites 

Potentially 
Applicable 
Requirement 

Clean Water Act -
FWQC 

Entity 

Federal 

Federal 

Federal 

Citation 

OSWER Directive 
#9355.4-12, August 
1994 

OSWER Directive 
#9200.4-27P 
(August 1998) 

40 CFR Part 131 

Prerequisite 

Establishes a streamlined 
approach for detennining 
protective levels for lead in 
soil 

Establishes a streamlined 
approach for detennining 
protective levels for lead in 
soil 

Establishes acceptable 
contaminant levels for 
ingestion of aquatic 
organisms and for intake by 
aquatic organisms in 
surface water 

Requirement 

This revised guidance document 
recommends a 400 ppm screening level 
for lead in soil, describes how to develop 
site-specific preliminary remediation 
goals (PRGs), and describes a strategy 
for management of lead contamination 
that have multiple sources of lead. The 
screening level for lead was calculated 
using the Integrated Exposure Uptake 
Biokinetics Model lEUBK. A typical child 
exposed to soil lead level of 400 ppm 
would have an estimated risk of no more 
than 5% exceeding the 10 ng Pb/dL 
blood lead level. 

Clarified the existing 1994 Soil-lead 
directive to promote national consistency 
in decision-making at CERCLA sites. 

I=WQC for antimony, arsenic, beryllium, 
cadmium, copper, lead, zinc, mercury, 
and PCBs 

Location 

Site-Wide 

Site-Wide 

Onsite source 
contributions only 
and SFCDR 
tributaries onsite 
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Table A-1 
Summary of Newly Promulgated or Revised Standards 

Media/ 
Change Status 

Surface Water 

New 

Surface Water 

New 

Category/ 
Regulation 

Potential Relevant 
and Appropriate 
Requirement 

Water Quality 
Standards and 
Wastewater 
Treatment 
Requirements 

Potential To Be 
Considered 
Materials 

Total Maximum 
Daily Load (TMDL) 
for the Coeur 
d'Alene Basin 

Entity 

State 

Federal 
and 
State 
Joint 

Citation 

IDAPA §§16.01.02 

Draft Technical 
Support Document, 
TMDL for Dissolved 
Cd, Pb, Zn in 
Surface Waters of 
the Coeur d'Alene 
Basin (April, 1999) 

Prerequisite 

Restrictions placed on the 
discharge of wastewater 
and on human activities 
that may adversely affect 
water quality in the waters 
of the state. Establishes 
numeric criteria for toxic 
substances for the 
protection of human health 
and aquatic life. 
Incorporates by reference 
40 CFR 131.36. 

Discharge of lead, 
cadmium, and zinc into the 
surface waters of the CDA 
basin 

Requirement 

Requires protection of State waters for 
appropriate beneficial uses; establishes 
State water quality standards for 
bacteria, dissolved oxygen, pH, 
temperature, dissolved gas and total 
ammonia. 

Establishes total maximum daily load 
elements including water quality 
standards, loading capacity, natural 
background, loads, gross allocations, 
waste load allocation, load allocations, 
and margin of safety. 

Location 

Onsite source 
contributions only 
and SFCDR 
tributaries onsite 

Site-Wide 

Action-Specific Standards; Potentially Applicable Requirements 

New Air contaminants Federal 29 CFR 1910.1000 Releases of airborne 
contaminants during 
remedial activities. 

The remedial action will be conducted in 
a manner such that the remedial 
woricers' exposure to air contaminants 
will not exceed the 8 hour time-weighted 
values given below in any 8-hour work 
shift of a 40-hour work week 

Site-Wide 
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Table A-1 
Summary of Newly Promulgated or Revised Standards 

Media/ 
Change Status 

Revised 

Category/ 
Regulation 

Threshold Limit 
Values (TLVs) 

Entity 

Federal 

Citation 

Established by 
American 
Conference of 
Governmental 
Industrial Hygienists 
(ACGIH), 1999. 

Prerequisite 

Release of airborne 
contaminants during 
remedial activities. 

Requirement 

TLVs are based on time weighted 
average (TWA) exposure to an airbome 
contaminant over an 8-hour wori< day or 
a 40 hour work week. Identify levels of 
airisome contaminants with which health 
risks may be associated. 

Location 

Site-Wide 
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Table A-2 
New or Revised Numeric Standards 

Media 

Air 

Soil and 
Dust 

Groundwater 

Regulation 

Clean Air Act -
National Ambient Air 
Quality Standards -
(NAAQS) 

Revised U.S. EPA 
Interim Soil Lead 
Guidance for 
CERCLA Sites 

Safe Drinking Water 
Act - MCLs 

Citation 

40 CFR Part 50 

OSWER 
Directive 
#9355.4-12, 
August 1994 

40 CFR 141 

Analyte 

Particulate Matter as 
PMio, (particles with 
diameters <= 10 n 
meters) 

PM2.5 (particles with 
diameters <= 2.5 n 
meters): 

Lead 

Lead 

Arsenic 

Copper (at tap) 

Lead (at tap) 

Mercury 

PCBs 

Selenium 

Silver 

Zinc 

Nitrate 

Concentration 

150 ng /m^ 24-hour average 
concentration, 50 ng/ni^ annual 
arithmetic mean 

65 ng /m' 24-hour average 
concentration, 15 ng/m' annual 
arithmetic mean 

1.5 ng Pb/m^ Quarteriy 
arithmetic mean. 

400 ppm 

0.05 mg/L 

1.3 mg/L (Action Level) 

0.015 mg/L (Action Level) 

0.002 mg/L 

0.0005 mg/L 

0.05 

10 mg/L 

Comments 

PMio and PM2.5 currently under judicial review, 
subject to change. 

For a typical child, the 400 ppm soil lead level 
corresponds to an estimated risk of no more than 
5% exceeding the 10 ug/dl blood lead level using 
the lEUBK model. 

October 1996 drinking water regulations and 
Health Advisories by Office of Water, USEPA. 
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Table A-2 
New or Revised Numeric Standards 

Media 

Groundwater 

Surface 
Water 

Regulation 

Safe Drinking Water 
Act - MCLGs 

Water Quality 
Standards -
Freshwater Quality 
Standards, chronic 

Citation 

40 CFR 141 

40 CFR 131.36 

Analyte 

Arsenic 

Copper (at tap) 

Lead (at tap) 

Mercury 

PCBs 

Selenium 

Silver 

Zinc 

Nitrate 

Antimony 

Arsenic 

Beryllium 

Cadmium* 

Copper* 

Lead* 

Zinc* 

Mercury 

PCBs 

Concentration 

1.3 mg/L 

zero 

6.002 mg/L 

zero 

0.05 mg/L 

10 mg/L 

190 ug/L 

1.0 ug/L 

11 ug/L 

2.5 ug/L 

100 ug/L 

0.012 ug/L 

0.014 ug/L 

Comments 

October 1996 drinking water regulations and 
Health Advisories by Office of Water, USEPA. 

*Freshwater aquatic life criteria for these metals 
are a function of hardness and water effect ratio. 
Criteria presented are dissolved metal and 
correspond to a total hardness of 100 mg/L and 
a water effect ratio of 1.0. 

Mercury criterion listed is for total recoverable. 

PCB criterion listed is for Individual PCBs. 
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Media 

Surface 
Water 

Surface 
Water 

Regulation 

Water Quality 
Standards - Human 
health criteria for 
consumption of 
organisms 

National 
Recommended 
Water Quality 
Criteria -
Freshwater Quality 
Standards, chronic 

Table A-2 
New or Revised Numeric Standards 

Citation 

40 CFR 131.36 

FR 63 No. 234, 
December 7, 
1998 and FR 64 
No. 77, April 22, 
1999 

Analyte 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Copper 

Lead 

Zinc 

Mercury 

PCBs 

Antimony 

Arsenic 

Beryllium 

Cadmium* 

Copper* 

Lead* 

Zinc* 

Mercury 

PCBs 

Concentration 

4300 ug/L 

0.14 ug/L 

0.15 ug/L 

0.000045 ug/L 

.. 

150 ug/L 

2.2 ug/L 

9.0 ug/L 

2.5 ug/L 

120 ug/L 

0.77 ug/L 

0.014 ug/L 

Comments 

PCB criterion listed Is for individual PCBs. 

*Freshwater aquatic life criteria for these metals 
are a function of hardness In the water column. 
Criteria presented are dissolved metal and 
correspond to a total hardness of 100 mg/L. 

Mercury criterion listed is for total recoverable. 
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Media 

Surface 
Water 

Surface 
Water 

Regulation 

National 
Recommended 
Water Quality 
Criteria - Human 
health criteria for 
consumption of 
organisms 

Idaho Water Quality 
Standards - Water 
designated for 
aquatic life use -
Freshwater Criteria 

Citation 

FR 63 No. 234, 
December 7, 
1998 and FR 64 
No. 77, April 22, 
1999 

IDAPA 
16.01.02.210 

Table A-2 
New or Revised Numeric Standards 

Analyte 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Copper 

Lead 

Zinc 

Mercury 

PCBs 

Antimony 

Arsenic 

Beryllium 

O a r l m i i i m * 

Copper* 

Lead* 

Zinc* 

Mercury 

PCBs 

Concentration 

4300 ug/L 

0.14 ug/L 

"• 
„ 

1300 ug/L 

69000 

0.051 ug/L 

0.00017 ug/L 

.. 

50 ug/L 

~ 

1.0 ug/L 

11 ug/L 

2.5 ug/L 

100 ug/L 

0.012 ug/L 

0.014 ug/L 

Comments 

Copper value is not available for consumption of 
organisms. Value presented Is for consumption 
of water and organisms. 

PCB criterion listed Is for individual PCBs. 

Idaho water quality standards incorporate toxic 
substance criteria set forth in 40 CFR 
131.36(b)(1) with exception of arsenic that Is 50 
ug/L. 

Freshwater quality standards and human health 
criteria for ingestion of organisms are 
incorporated by reference for waters designated 
for aquatic life use. 

*Freshwater aquatic life criteria for these metals 
are a function of hardness and water effect ratio. 
Criteria presented are dissolved metal and 
correspond to a total hardness of 100 mg/L and 
a water effect ratio of 1.0. 

Mercury criterion listed is for total recoverable. 

PCB criterion listed is for individual PCBs. 
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Media 

Surface 
Water 

Surface 
Water 

Air 

Regulation 

Idaho Water Quality 
Standards - Water 
designated for 
recreation use -
Human health 
criteria for ingestion 
of organisms 

Total Maximum 
Daily Load (TMDL) 
for the Coeur 
d'Alene Basin 

OSHA - Toxic and 
Hazardous 
Substances 
Exposure for 
Remedial Workers 
at Hazardous Waste 
Sites 

Citation 

IDAPA 
16.01.02.210 

'' 

Draft Technical 
Support 
Document, 
TMDL for 
Dissolved Cd, 
Pb, Zn in 
Surface Waters 
of the Coeur 
d'Alene Basin 
(April, 1999) 

29 CFR 
1910.1000 

Table A-2 
New or Revised 

Analyte 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Copper 

Lead 

Zinc 

Mercury 

PCBs 

Dissolve Cadmium 

Dissolved Lead 

Dissolved Zinc 

Antimony 

Arsenic 

Cadmium 

Copper 

Lead 

Numeric Standards 

Concentration 

4300 ug/L 

50 ug/L 

" 

-

~ 

" 

0.15 ug/L 

0.000045 ug/L 

0.38 ug/L 

0.54 ug/L 
-

32 ug/L 

500 ng/m^ 

10 ng/m^ (Pennissible exposure 
level per 29 CFR 1910.1018) 

5 ng/nfî  (Permissible exposure 
level per 29 CFR 1910.1027) 

fume = 100 ng/fn'' 
dust = 1,000 ng/m^ 

Comments 

Idaho water quality standards Incorporate toxic 
substance criteria set forth in 40 CFR 
131.36(b)(1) with exception of arsenic that is 50 
ug/L. 

Human health criteria for Ingestion of organisms 
are Incorporated by reference for waters 
designated for recreation use. 

Water designated for aquatic life use are 
incorporated by reference 

PCB criterion listed is for individual PCBs. 

Values established based on EPA's 1995 
National Toxics Rule. Freshwater chronic 
criterion calculated at hardness of 25 mg/L. 
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Media 

Air 

Regulation 

Threshold Limit 
Values (TLVs) 

Citation 

Established by 
American 
Conference of 
Govemmental 
Industrial 
Hygienists 
(ACGIH), 1999. 

• 

Table A-2 
New or Revised Numeric Standards 

Anaiyte 

Mercury 

Zinc 

Antimony and 
compounds 

Arsenic 

Cadmium 

Copper 

Lead 

Mercury 

Zinc 

Concentration 

50 ng/m' (Permissible exposure 
level per29 CFR 1910.1025) 

Alkyl = 10 ng/m' 
Except Alkyl: 
vapor = 50 ng/m' 

. inorganic = 100 ng/m' 

ZnCI = 1,000 ng/m' 
Zinc Oxide: 
fume = 5,000 ng/m' 
dust = 15,000 ng/m' 

Resipirable fraction = 5,000 
ng/m' 

0.5 mg/m' 

Elemental and inorganic 
compounds 0.01 mg/m' 

Elemental and compounds 0.01 
mg/m', respirable fraction 0.002 
mg/m' 

Fume 0.2 mg/m'. Dusts & mists 
1 mg/m' 

Elemental and inorganic 
compounds, 0.05 mg/m' 

Alkyl compounds 0.01 mg/m', 
aryl compounds 0.1 mg/m', 
inorganic forms 0.025 mg/m' 

Zinc chloride fume 1 mg/m', 
zinc oxide fume 5 mg/m', zinc 
oxide dust 10 mg/m 

Comments 
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Revised 

Revised U.S. EPA Interim Soil Lead Guidance for CERCLA Sites (OSWER Directive 
9355.4-12, July 14,1994)-The 1994 OSWER directive established OSWER's approach to 
addressing lead in soil at CERCLA and Resource Conservation and Recovery Act 
(RCRA) sites. It established a streamlined approach for determining protective levels for 
lead in soil as follows: 

• recommends a 400 mg/kg screening level for lead in soil in residential 
properties; 

• describes how to develop site-specific preliminary remediation goals (PRGs) and 
media clccinup standards (MCSs), 

• describes strategy for management of lead contamination at sites that have 
multiple sotu-ces of lead. 

A previous soil lead OSWER Directive (September 1989) reconunended a soil lead 
cleanup level of 500-1,000 mg/kg for protection of hiunan health at residential CERCLA 
sites (OSWER Directive #9355.4-02). The current recommended residential screening 
level for lead of 400 mg/kg is calculated with the Integrated Exposvire Uptake Biokinetic 
Model (lEUBK) model (Pub #9285.7-15-2, PB93-963511), using default parameters. EPA 
recommends that residential PRGs for CERCLA sites can be developed using the lEUBK 
model on a site-specific basis, where site data support modification of model defaidt 
parameters. 

In developing lead PRGs for CERCLA sites, EPA recommends that a soil lead 
concentration be determined so that a typical child or group of children exposed to lead 
at this level would have an estimated risk of no more than 5 percent of exceeding a 
blood lead level of 10 jAg/dL, which corresponds to a soil lead level of 400 mg/kg using 
the lEUBK model. 

The 1994 interim directive superceded all previous directives on soil lead cleanup for 
CERCLA and RCRA programs. As such, the soil lead remedial goals at Bimker Hill site 
may need to be adjusted downward to 400 mg/kg. 

New 

Clarification to 1994 Revised Interim Soil Lead Guidance for CERCLA Sites (OSWER 
Directive 9200.4-27P, August 1998) - This directive clarified OSWER's 1994 policy on (1) 
using the lEUBK model and blood lead level studies that were reviewed by EPA's 
Science Advisory Board, (2) determining the geographic area to use in evaluating human 
exposure to lead contamination, (3) addressing multimedia lead contamination, and (4) 
determining appropriate response actions at lead sites. The purpose for clarifying the 
existing 1994 directive is to promote national consistency in decision-making at 
CERCLA and RCRA lead sites across ttie country. 
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C. Groundwater and Surface Water - Potentially Applicable Requirements 
Revised 

Water Quality Standards (40 CFR Part 131.36) - The water quality standards define tiie 
water quality goals of a water body by designating the use or uses to be made of the 
water and by setting criteria necessary to protect the uses. The criteria for priority toxic 
pollutants have been revised including the human health criteria for the consumption of 
organisms in surface water cind the fresh water quality criteria. The analytes listed in the 
1992 ROD include antimony, arsenic, beryllium, cadmium, copper, lead, zinc, mercury, 
and PCBs. 

D. Groundwater and Surface Water - Potential Relevant and Appropriate 
Requirements 
New 

National Recommended Water Quality Criteria (FR 63, No. 234, December 7, 
1998)~The national recommended water quality criteria developed pursuant to section 
304(a) of the Clean Water Act were published in the Federal Register (December 7,1998; 
FR Vol. 63 No. 234). The criteria were subsequently republished (April 1999; FR Vol. 64 
No. 77^. These criteria are not regulations, and do not impose legally binding 
requirements on the states. However, the states are expected to adopt the new or revised 
numeric water quality criteria into their standards within 5 years from the date of EPA's 
publication of these criteria. For this reason, these criteria are considered as potentially 
relevant and appropriate. 

New 

State of Idaho Water Quality Standards and Wastewater Treatment Requirements 
(IDAPA 16.01.02)~The Department of Healtii and Welfare of tiie State of Idaho 
promulgated rules goveming water quality standards in July of 1993. The rules 
designate uses that are to be protected in and of the waters of tiie state and establish 
standards of water quality protection for those uses. In November of 1999, the State 
Board of Health and Welfare adopted significant revisions to the water quality 
stcindards. The revisions are currentiy pending review by the 2000 Idaho State 
Legislature for final approval. Changes include addition of new aquatic life beneficial 
uses and criteria, and revision of recreation beneficial uses and criteria. 

With certain exceptions, the toxic substance criteria set forth in the National Toxics Rule 
(40 CFR 131.36(b)(1)), is incorporated by reference in tiie 2000 Idaho State Water (Suality 
Standards (IDAPA 16.01.02.210). In particular, freshwater aquatic life and human health 
criteria for consumption of organisms of the National Toxics Rule were incorporated by 
reference for waters designated for aquatic life use. Criteria based on human health for 
consumption of organisms were incorporated by reference for waters designated for 
recreation use. Since most of the water body units within the SFCDR basin were 
designated for both recreational and aquatic life uses (IDAPA 16.01.02.110), chronic 
aquatic life water quality criteria and human health criteria for ing^tion of organisms 
may be considered as potential ARARs. This would be a departure from the 1992 ROD 
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that states tiiat attainment of chronic aquatic life water quality criteria in the SFCDR 
under the Qean Water Act is not an ARAR with respect to the remedial action. 

The anticipated effective date of the revised regulations is March 2000. 

E. Groundwater and Surface Water - Potential To Be Considered Materials 
Added 

Draft Technical Support Document, Total Maximum Daily Load (TMDL) for 
Dissolved Cadmium, Dissolved Lead, and Dissolved Zinc in Surface Waters of the 
Coeur d'Alene Basin (April 1999)-In September 1996, tiie U.S. Distiict Court for tiie 
Westem District of Washington ordered EPA and the State of Idaho to develop a 
schedule for completing TMDLs for all streams identified by the State of Idaho in its 
1994 Section 303(d) list. In a letter dated February 26,1999, tiie State of Idaho proposed 
that EPA and the State jointiy issue a TMDL for the Coeur d'Alene Basin. EPA and the 
State of Idaho jointiy issued the Draft Technical Support Document (April 1999). It 
describes the information assembled and analyzed to develop the TMDL, including 
applicable water quality standards (freshwater aquatic life criteria), available water 
quality and flow data, calculation methods, legal and policy considerations, and 
implementation mechanisms. The proposed TMDL would establish loading capacities, 
waste load allocations/load allocation, background conditions, and a margin of safety in 
accordance with 40 CFR 130. 

For cadmium, lead and zinc in the dissolved form in the water column, the water quality 
criteria designed to protect aquatic life from chronic exposure effects are the most 
stringent criteria that apply to waters in the Coeur d'Alene Basin. TMDLs for these 
metals values are established based on EPA's 1995 National Toxics Rule; Using an 
average hardness of 25 mg/L, the chronic criteria for dissolved cadmium, lead, and zinc 
values are calculated to be 0.38 ug/L, 0.54 |xg/L and 32 ug/L respectively. These metals 
parameters are considered the highest priority for TMDL development. They are also 
among the primary contaminants of concem at the Bunker HiU site. 

If the draft TMDL is consistent with the statute and EPA's implementing regulations, 
EPA will approve the TMDL. Until its final approval, the Coeur d'Alene TMDL is 
considered as potential to be considered material. 

Action-Specific Standards 

A. Potentially Applicable Requirements 
New 

Occupational Safety and Health Act (OSHA)-Toxic and Hazardous Substances 
(29 CFR 1910.1000)~Remedial workers' exposure to toxic and hazardous substances will 
not exceed the 8-hour time-weighted values given in 29 CFR 1910.1000 in any 8-hour 
work shift of a 40-hour work week. This regulation is considered as potentially 
appUcable. 
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Revised 

Threshold Limit Values (TLVs) (1999)—The TLVs refer to airbome concentrations of 
substcinces and represent conditions under which it is beUeved that nearly aU workers 
may be repeatedly exposed without adverse health effects. The TLVs, which are 
established by the American Conference of Govemmental Industrial Hygienists 
(ACGIH), are revised on regular basis as new information on health risks becomes 
available. The latest TLVs were pubUshed in 1999 by ACGIH. 
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Appendix B 
Bunker Hill Hillsides Project Purpose, 

Goals, and Objectives 

The tables below were excerpted from the Bunker HiU Hillsides Revegetation Conceptual Plan 
and Monitoring Plan (CH2M HILL 1999). This information forms the basis for hillsides 
project design and long-term monitoring of hillsides treatments. Performance standards 
listed in Table B-2 are interim in nature. Monitoring results wiU be reviewed by the 
interagency project team for consistency with project and ROD goals prior to acceptance as 
final standards. 

Tabie B-1 
Buni(er Hill Hillsides Project Purpose, Goals, and Objectives 

Purpose 

Improve the condition and safety of the human and natural environment which have been impaired by 
actual or threatened releases of hazardous substances from this site in the Silver Valley, Idaho, 
through the implementation of selected response actions for the hillsides. 

Goals 

1. Improve watershed function by reducing runoff, soil erosion, and transport of pollutants within and 
from the site. 

2. Establish adapted plant communities capable of natural regeneration and providing ecological 
and/or societal values. 

Obiectives 

1. Establish herbaceous cover on sites with less than 50 percent cover with priority to areas with 
high contaminant levels and/or sites with less than 25 percent cover. 

2. Establish check dams in gullies and on terraces. 

3. Establish herbaceous and woody vegetation in gullies and on terraces. 

4. Ameliorate soil physical and chemical constraints to watershed function and plant growth. 

5. Reduce runoff from terraces. 

6. Establish self-regenerating species and, where needed, soil-building species. 

7. Minimize colonization by noxious weeds. 

8. Manage the Bunker Hill hillsides using adaptive management techniques. 
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Table B-2 

Bunker Hill Hillsides Project Interim Performance Standards 

Interim Performance Standard #1 
Herbaceous plant canopy cover of regeneration species shall exceed 50 percent within each planting area 
designated in each task order specification within two (2) full growing seasons after installation. Actual 
detennination of canopy cover will be measured on each 5-acre management unit block. Any management unit 
with less than 50 percent cover will be evaluated further to detemnine the appropriate course of action including, 
but not limited to, reseeding, addition of soil amendments, lime, or fertilizer, or additional monitoring to detemnine 
rate of cover expansion. 

Interim Performance Standard #2 

Check dams, built and installed as specified, shall be constructed in all major gullies and adjacent to major gullies 
on terraces. Each check dam shall be inspected following precipitation events (including rain, rain-on-snow, and 
specific snowmelt events) sufficient to cause sheet erosion runoff from the barren hillsides. The inspection shall 
determine if each check dam is retarding or retaining water flow by ensuring that water is not bypassing or "short-
circuiting" each check dam. Any check dam exhibiting short-circuiting of water shall be repaired immediately. 
Monitoring shall continue within each gully-check dam system until Objective 3 (as measured by Perfonnance 
Standard #3 below) is achieved for that gully. 

Interim Performance Standard #3 

Vegetation cover of regeneration species shall exceed 70 percent of each major gully bottom and terrace within 
two (2) full growing seasons after completion of installation. 

Interim Performance Standard #4 

4A. Within five (5) years after completion of plant establishment projects, the following ratios of runoff volume to 
precipitation shall decrease: 

• Runoff volume to precipitation (per annual monitoring period) 

• Hourly runoff volume to hourly rainfall intensity 

48. Water quality of discharges is within Bunker Hill project targets for heavy metals, and turbidity decreases 
within five (5) years after completion of plant establishment projects. 

Interim Performance Standard #5 

Water shall not flow from the terraces into major gullies with sufficient energy to initiate sediment transport and 
down-cutting, but shall instead be retained or retarded until rt infiltrates, evaporates, or slowly discharges onto the 
hillsides. The check dams shall also not result in any terrace being breached due to operation of the check dams. 
This shall apply to the vicinity of check dams onjy and until such time as vegetation becomes established and 
stops sediment movement. This would be observed during rain and/or snowmelt events of sufficient intensity to 
cause sheet runoff from barren hillsides. 
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Table B-2 
Bunker Hill Hillsides Project Interim Performance Standards 

Interim Performance Standard #6 

Evidence of regeneration of site species must be present on at least 50 percent of each management unit within 
3 years following execution of a given Task Order. Evidence of potential for regeneration includes but is not limited 
to one or more of the foliowing: 

1. Seed production of onsite plant species and presence of newly gemninated seed. The presence of newly 
germinated seed must be linked to on-site seed production from existing plant species (either artificially 
planted or naturally invading from surrounding areas) to ensure that newly gemninated seed did not arise from 
previous seeding operations and/or a short-term invasion from offsite species. 

2. Expansion of cover by vegetative production of new shoot growth from rhizomes or other underground 
structures. 

3. Evidence of sprouting from damaged or cut stems of woody species. 

Interim Performance Standard #7 

1. Comply with State of Idaho Noxious Weed regulations. 

interim Performance Standard #8 
1. Use information derived from the Monitoring Program in an iterative fashion to determine the effectiveness, 

utility, and validity of each of the performance standards in the project. 
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